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How  to  Use 


MILESTONES 


^MILESTONES  is  a cross-referenced  directory  of  reports  that  the  U.  S.  Army 
Human  Engineering  Laboratories  have  published  since  their  founding  in  1953.  It  is 
compiled  and  re-issued  each  year  to  provide  an  up-to-date  index  for  the  convenience 
of  other  people  and  organizations  working  in  the  human  factors  engineering  field. 

To  allow  most  effective  access  to  a rather  extensive  body  of  knowledge  in  many 
specific  areas,  MILESTONES  comprises  three  volumes  or  sections.  These  sections 
are  coded  through  printing  them  on  colored  paper.  r-~ 

K 

Volume  1:  Subject-Matter  Areas.  The  first,  and  most  detailed,  listing 
is  arranged  by  the  kind  of  information  each  report  contains.  Thus  readers  can  quickly 
locate  the  data  which  have  been  published  about  any  given  topic.  There  are  two  main 
sub -categories  of  subject  matter: 

General  Iitformation,  often  called  basic  research,  which  provides 
facts  that  can  usefully  be  applied  to  many  particular  situations.  For  example. 
Technical  Memorandum  7-60,  Detection  of  random  low-altitude  jet  aircraft  by  ground 
observers,  presents  information  that  can  be  used  meaningfully  in  many  situations 
where  personnel  must  look  for  aircraft  without  special  equipment  to  aid  them. 

Systems  Evaluations,  frequently  described  as  applied  research, 
which  are  studies  of  the  adequacy  of  specific  pieces  of  equipment  developed  for  a 
special  use.  This  category  includes  analyses  of  missiles,  vehicles,  atomic  reactors, 
and  many  other  sorts  of  systems.  One  example  of  a systems  evaluation  is  Technical 
Memorandum  2-58-1,  A human  engineering  evaluation  of  the  Redstone  missile  system: 
the  azimuth -laying  system.  While  the  systems  evaluation  studies  have  all  been 
directed  toward  answering  a rather  specific  question,  readers  should  realize  that 
many  of  them  have  more  general  applicability  as  well. 

In  Volume  I,  a brief  abstract  of  each  Tecluiical  Memorandum  is  reprinted 
here  to  give  readers  a more  adequate  understanding  of  each  study's  aims  and  its 
findings.  Thus  readers  can  decide  intelligently  whether  a report  is  apt  to  contain  the 
information  they  need,  and  they  will  be  able  to  order  copies  of  the  reports  which 
answer  their  questions  best.  It  is  suggested  that,  after  readers  have  located  reports 
in  Volume  II  by  number  or  in  Volume  III  by  author's  name,  it  will  generally  be  helpful 
to  refer  back  to  Volume  I and  read  the  abstract  of  the  report. 
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Volume  11:  Numerical  Ustiug,  in  order  of  pubikatton.  This  second 
section  of  the  directory  shows  the  same  list  of  reports,  re-arranged  by  their  numbers, 
to  allow  identification  of  a reix)rt  when  only  Its  number  is  known.  Because  reports  are 
numbered  se<iuentially,  th^s  list  is  also  in  chronological  order.  Since  tUiles  written 
'•’ith  telegraphic  brevity  frequently  leave  a reader  wondering  just  what  was  done,  it 
will  be  helpful  to  consult  the  abstract  in  Volume  I;  numbers  shown  in  parentheses 
indicate  the  page  of  Volume  I where  this  al>stract  will  be  found. 

Volume  m:  Listing  of  Reyxirts,  by  author.  In  this  chird  section,  each 
report  is  cross-indexed  by  the  senior  .i.ithoi . This  section  will  prove  valuable  in 
identifying  *'oports  which  are  known  best  by  who  wrote  them . 
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VOLUMi;  I - SUnjKCT-MAT  ri.-;R  LISTING 
rcchiiical  MonuiramUt 


Part  1.  GF.NKRAL  INFGRMA'ITON 


A.  (rt,'nt'i‘al  Roforcncos;  Sramlards,  Gaidclinca,  Roconinicndod  Practice 


Color  Iki ncliiig 

•A  Gukli'  to  Color  RiiulLif;  for  Indicators  (Meters) 

TM  2-59,  Unci. 

W.  Wokoan,  G.  Chaikin 

'fliis  report  presents  a rationale  for  color-cinled  Ixindin;'  of  meters.  'Hie  principles  set 
fortli  are  illustrated,  and  swatches  of  die  four  colors  which  are  considered  maximally 
discriminahle  are  j;ivoru 


Colors  - Classification 


• Handbook  of  Color  Notation  Systems 
TM  10-01,  Unci. 

C.  Fried,  R.  S.  Gibson 

T'hi.s  haiullxiok  provides  die  CIE  Ch.'omaticity  Coordinates  for  five  systems  of  desij;iiat- 
itiyr  colors.  'Hie  five  systems  are  die  Mansell,  (tstwalil.  Textile  Color  Card  Association,  and 
U.  5.  Army  Color  Can.1,  Feileral  Specification  Tr-C-595,  and  Commercial  Standaril  CS  1947- 

47. 

A sixth  system,  the  Inter-Society  Color  Council  - National  bureau  of  Standards  color 
name  blocks,  is  included  alonjtwith  etjuivaleiit  Munsc  ll  renotations . 

In  addition,  a sinjfle  table  has  Ix'en  compileil  of  the  five  systems  for  which  CIF  coordi- 
nates have  iK’en  deterniuied,  in  terms  of  ascendiii}.';  values  t>f  the  chromaHcity  coordinates,  to 
aid  in  cross  refi'reiiciiig  Ix-tween  systems. 

'Hiis  handlxiok  will  proviile  a means  to  s(i<.cify  exactly  cokits  which  have  been  desigtiated 
in  the  (last  in  terms  of  sample.^  or  chips  in  color  notations  systems. 


Colors  - V;in  Interiors 

• Recommemled  Paint  Characteristics  for  Van  Interiors;  Hue,  Briglitness,  and  Saturation 
PM  Unci . 

W . Wokoun 

It  has  long  liei'ii  alleged  that  tlie  paint  used  in  worksixices  --  and  esiK'ciaiiV  the  color  of 
paint  --  affects  human  performance.  This  re)x>n  briefly  sumtnarizes  the  gx'ueral  conclusions 
of  a rather  extensive  literature  survey.  It  recommeiuts  tiiat  pleasing  colors  should  1k’  used, 
even  thougli  no  one  seems  to  have  proved  that  cokirs  do  or  do  not  affect  |K'rformaiice . n.e 
re[X)rt  also  consider  s brigliUiess  ami  saturati'.in  briefly,  and  b suggests  sets  of  colors  vybich 
would  tx’ appropriate  for  bigb-levad  and  for  law-level  dlumiruit ions . 
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GENERAL 
General  References 

Vehicles 


• Human  Factors  Engineering  Design  Stanclarxi  for  Wheeled  Vehicles 
HEJ.  Standartl  .S-6-66,  Unci. 

R.  K.  Qiaillet,  A.  R.  Honlgfeld 

Human  factors  engineering  recommendations  for  military  vehicles  in  the  areas  of 
operability,  maintainability,  and  safety  are  listed.  These  recommendations  are  oriented 
toward  use  by  human  factors  stiecialists. 

• Human  Factors  Engineering  Design  Standard  for  Vehicle  Figlitmg  Compartments 
HE L Standard  S -2-64,  Unci. 

R.  E.  Hedgcock,  R.  F.  Qiaillet 

Provides  guidance  ftjr  the  inclusion  of  human  factors  engineering  requirements  in 
research  and  development  or  procurement  contractual  documents. 
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Cl'.NI'RAI 
Sfi'.siU'y  ami  ri'rci.[>tual 


I!.  Si'iisciiA  aikt  IV  la'i.  I'lua  1 iV'r'.'nri.iaiK'i.' 


VUllH  K'll 

• A I’l '.luiimai  \ SlUiK  I'l'Siaiu  Witiahlis  Al'fial  iiij;  I’lilsiil-  I'niU'  IkUi  .s'v  I'h  ri'sliolds 
IM  Mdi”.  WiK'l. 

K.  li.  Mc(.k>inni<iiis , 1).  (.1. 

rills  suii,l\  was  iH  i luniu'ci  lo  lU-u  iniiiu-  (iii-  ofl'i'Cts  of  varyinj;  llio  in  rioit  aiul  duty  i-'ycli' 
of  a inilsiil  toiu-  on  tlir  si  nsitlvKv  aiul  varialuhly  of  Ik  ki  sy  tl’rosliokiri  at  sovoral  li  st  fio(iiii.  ii - 
oil's.  , on  suhjoots  wiio  tostoil  usin^  ,Ui  ooniliinat  ions  of  Uuso  vanablos.  li  was  doloniiinod 
tliat  tlui'slu'ld  sonsit ivil y improvos  IkhIi  with  lonj^i-r  iK-riods  and  with  liij;lior  diitv  oxolos,  aiul 
that  loii>;thoiiino'  It.o  lu-i  iod  ad'.'orsoly  affoots  intratost  variability,  h'loijiionoy  was  riilod  out  as 
a skyiitfioaiu  vanabK'.  i'ho  i tfoots  of  tomiHiral  auditorv  summation  and  ri'iH'tilioii  rato  of  tlio 
pulso  as  di'ti  nmiu'iits  of  tho  ii'stt'ts  aro  disoiissi'd. 


Audition  - Localization 

• Si'i'  !'M  4 os  and  !'M  4 oo,  I’aKo  I .is. 


I'll. .plays  - Lodiny  - b'l.isli 

• I'.ffi'CtivoiKSS  of  Waininjt  Lij.'lits  as  a I'linotion  of  I'lash  Rato 
I M J.i,  l.'nol. 

1..  r.  K.itohuiar,  N,  II.  .A/riii 


An  invostiyation  ot  tho  I'Xtont  to  which  v.ii  iatioiis  in  flash  fii'tiiKiicy  cli.iiiyi'  a wai'iiiiii; 
Ipbt’s  offictivoiioss  111  clicitinjt  .i  ii'aclion.  IVti  siibji'Cts  jiid).;oil  which  flashing;  !ii;ht  they 
would  tun’,  off  first.  It  wa.s  found  that  a wantitij;  light’s  offoctiviiioss  iiicii'asod  as  .1  uiiict 
ftinctioii  of  flash  rati',  up  to  .i  iiiaxinuini  of  approxiniati'ly  U'  cps.  I'uithor  ii-.cri'ttsis  in 
fro<iuoticy  fiioduci'd  .i  ik'croaso  in  offootivoiu'ss . Ihoii'  is  soiiio  ovidoiico  to  indicati'  that 
offectivi'iioss,  apixiroiti  llui.'tuations,  and  aiinovaiici'  all  vary  in  tho  sarno  way  as  a function 
of  flash  rate . 


Display;.  - Chock  - Koadiii^ 

• Soo  I'M  2-.s4,  Pago  l-l. 

• A Method  tor  lucroasiiig  Rfficioncv  of  Dial  Chock -Ri'ailing 
I'M  o-b.l,  Unci. 

S.  C.  Dashovsky,  S.  tiluckslK’rg 

rho  convontional  chock -roailing  ilisplay,  using  dials  in  rows  and  coUiinns  with  (xuntors 
iiiigncxl  at  tho  12-o'clock  ixisition,  was  comparod  to  a similar  ilisiilay  witli  ivdntors  connect od 
by  straiglu  linos,  i.i  .,  with  tho  ixiintors  in  normal  ixisition  they  aro  si'i'ii  as  sogmonts  of 
straigiit  li.nos.  In  this  hitter  ilisplav,  called  the  oxtoiidod-liiio  thsplav,  thi'  subjects'  task  w.is 
merely  to  doioct  a briak  in  a line,  rather  than  to  ik'tec!  a di  viant  ixniitei  . IX  toi  tion  of  deviant 
dials  was  consisteiifly  suix'rior  with  the  exteniled-line  display;  tho  displays  did  ii.it  differ  with 
rosiX'Ct  to  the  obsi'i  vi'rs'  .ability  to  localize  deviant  d'als  in  the  display  .irrav. 
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ClvNKlUL 

Stn.sofv  and  Pt'rci'iHu.il 

• t^’in-fk-Ri  adm^;  Aov  siracy  aiul  (^uaiititativi- 
livformatum  in  a Spaci.  -S.iviny  Display 

!'\!  17-Pi,  Uiwl. 

S . i;.  l)aslK'V.sk\  . J..  C . Oatman 

i'liui'  dial  displays  wi  re  ‘'ii!iipar(.i!  in  a duvk -loading'  task.  Circular  and  semicircular 
dials  were  stnicturcd  lo  yickl  citluT  tiiialilai ivi  or  ijuantiraiivc  information,  llie  circiilar- 
qii.ilitativc  dial  vlisplay  was  compari'd  witfi  liu-  circular-quantitative  dial  display.  The 
semicircular-iiuaiitative  dial  display  was  compareil  witli  die  seiiucircalar-fiuantitative  display 
rile  results  indicate  diat  ilia!  dis('lays  can  lie  structured  to  yield  qualitative  and  quantitaiive 
information  in  a siiace -saving  display  while  maintaining  efficient  subject  |H.  rformaiice . 

• Check "Reading  .Accuracy  as  a l-'unction  of  An  Rxtenili-d -Pointer  Dial  Display 
TM  IU-P4,  Unci. 

!..  C.  Oatman 

Three  simulati'ii  dial  displays  "ere  compareil  in  a ct’eck-reading  task.  An  I'Xtendi’d- 
ixunfer  dial  display  was  com|Vired  with  an  aligiuil  and  an  i‘xtended-line  dial  display.  'Die 
three  dial  di_,,>lays  were  presenteii  to  d4  sulqects  who  were  askeil  to  indicate  ivhetlier  or  not 
the  display  contained  a deviant  ixiinier,  and,  if  so,  to  locate  die  ilevicnt  ivmiiiT,  The  data 
indicate  that  suhjects  [lerformed  significantly  Ix-tter  widi  die  extended -[xunter  display  than 
vvidi  either  die  aligneii  or  the  extenckxi-liiie  display.  Location  within  a display  was  found  to 
hi'  an  imixirtant  detiTminaait  of  the  numlx-r  of  deviant  |X)intcrs  detected. 

•Check -Reaiiing  Accuracy  as  a Function  of  Dial  ''Itgninent 
in  an  Fxteniled- Pointer  Dial  Display 
•r'M  2-P5,  Unci. 

L.  C.  Oatman 

Two  simulated  dial  displays  were  com|vjreil  in  a check -reading  task . Tne  ixiinters  were 
aligned  at  12  o'clock  in  one  disj'lay  and  at  9 o'clock  in  die  odiev. 

Tlie  dial  displays  were  presenUxI  to  dO  subjects  who  were  asked  to  indicate  wiieth.i  r the 
display  contained  a deviant  ixtinter,  and,  if  .so,  to  loeate  it. 

Die  ilata  uiiiicate  diat  subjects  (xtrfoniKxl  alxjut  eijually  well  with  die  two  [xiintet  align 
ments.  Locations  of  die  deviant  tlials  within  die  i1is|)lays  wi  re  an  im|X)i  t.int  deterriiuiant  of 
the  number  of  deviant  jxunti'rs  di  tected. 

• Cheek -Reading  Accuracy:  Aligneii  Dials  vs.  lixtiauleil-Pu inter  Dials 
TM  P-P.S,  Unci. 

L.  C.  Oatman 

IVo  simiilatixl  dial  displays  were  conqxireil  in  a check -reading  task.  An  ixteniled- 
ixjinter  dial  dis|May  was  conqxired  with  an  aligned  dial  dis|day. 

rile  two  ilial  displays  were  presented  to  .id  .subjict.s  who  were  aski-il  to  indicate  whel  u.  r 
or  not  the  display  eonfained  a deviant  [xiinter,  and,  if  so,  to  loe  iii'  dii-  di  viant  ixiinter. 

Die  data  mdicattxl  dial  subjects  (XTlormi-d  alxiut  equally  well  widi  the  extended -ixonter 
dial  display  and  die  uligiuxl  dial  display.  However,  die  location  of  the  devi  iiit  dial  within  dii 
display  was  an  inqxirtant  deteriiuiuint  of  the  numlx’r  of  deviunt  (Ximtei  s deti  cleil. 


Sensory  ami  I’ercepluul 

Displays  - ClokliiiL;  K.iil.ii 

• All  I iv.i lii.it lOii  o!'  lliii  L l'ri)|«)Sii|  Sets  of  Railar  Synilxils 
i M s S7 , Due  i . 

W.  C . lilair 

\ .1  lii.ii  1 ■!  of  tlifei-  sets  of  svinltols  i)i()|>>seil  for  use  in  itleiuifym^  targets  on  ratDr 

set. in  s . 

• .ai  Invksiinai  ion  . •!  svinUil  Mk-.iniiijt  ( Sonibinations  for  u.se  ui  Ratlar  Displays 
I'M  1 S.s,  Di.lI. 

J.  1’.  I'orre,  Ji  1..  A.  Sanders 

('overs  the  atti.inpts  to  ilerive  a set  of  svnilxil  forms  svhicli  coukl  he  used  to  designate 
enemy,  fiiiiully,  unknown  targets  on  a radar  sco|K'.  '1\vo  humired  enlisted  men  were  individu- 
ally testeil  in  two  experiii'ents . A free -association -type  teclinif[ue  was  utilized  in  experiment  1, 
whereby  subjects  were  re(|uiretl  to  tlrnw  a symlxii  for  each  I'f  the  three  meanings  --  enemy, 
frieiulK  , ami  unknown.  I'lie  second  experiment  was  conducteti  to  ascertain  tl’e  three  most 
reiu'esi'iitat tvi.'  symlxils  from  those  which  occurred  most  freijuently  in  experiment  1.  Specific 
symixils  Were  obtaineil  along  with  paiticul.ir  form  cliaracteristics  for  eacii  of  die  diree  mean- 
ings investig.itetl. 

• livahuuion  of  R.idar  Sviiilxils  for  'arget  Kleiitifi^ation 
I'M  2-SS,  1 Inel . 

J.  h',  Dard.ilio,  R.  IXnilev 

I'iw  geometric  forms  consitU-retl  for  use  ;is  radar  symixils  were  compared  for  tliscrimi- 
iKihility,  1 'requi'iicy  of  symixils  on  the  screen  and  projxirtion  of  the  disennunateti  symlxil  to 
oilier  symixils  on  tin-  display  wma-  incliideil  as  independent  "ariables.  I weiity  subjects  were 
lesii'd  using  .ri  optical  s i iiuil.it ion  of  i r.idar  scope.  Omission  of  symixils  to  he  tlisc riininatt ti 
in  a liiiiiled  scu'iii  rnKpisitre  lime  as  a criterion  I'esultetl  in  the  cross-wilJiin-circle  anti  ;i 
cross  as  most  iliscrinuiiable.  Die  circle  and  half-circle  were  less  tliscriminable  anti  tJiree- 
iiuaners  circU  least  thscrimin.ible.  tauifiision  Ix'tweeii  .symixils  w;is  negligible  tintl  prim.irily 
title  to  the  three -(|iiarler  . ircle  .is  a Ixickgrouiid  symlxil  Interfering  with  the  circle  anti  htilf- 
circ  le . 

• Disc  riiiiin.ibiiit  y of  A \O0  .Symixils 
r.M  -1  S8,  l,Jncl. 

J.  1'.  Dartl.ino,  J.  A.  Stephens 

Kelatiif  ibscriiioiiabilu  V of  four  geometric  sluipcs  t onsiileretl  for  use  .is  ratlar  sy.idxils 
(cross,  cross  wilhin  circli,  cirilc,  ant!  halt -circ k')  wei'e  ex.tmiuctl  .it  size  levels  r.iiigiiig 
from  I . .'1  to  I,'-’  .It  intervals  of  l/ltf'.  Die  sh.iiK-s  wire  elet  i romcally  I'.eiurtited  by  .ijipa- 
lalus  til  siyiietl  for  nisi  .i  I l.ii  loii  in  the  Ant  i.i  in  f ift  hire  l^niliol  Ststem  MM  I’l'l.  I'lu  cross 
■ iiitl  t 1 1'e  ii  well'  molt  il  i.sc  I nil  iii.ibic  iJi.iii  the  h.i  If  • t i rc  h .iiul  tins.,  w il  liiii  c 1 1 1 It  ; tli  t ;a  tl  ifli  r - 
fill  IS  ti.cit'  link  |Kii(i’  111  oi  si.'e  level.  .M I n 1 1 1 Hill  i si.'.e  .it  tsliuli  dm  i imm.ilii  lll\  y..is  am  ii  1 1 p.i  i nil 
l.|\  belwi  cn  1.  Ill  .mil  s.  Iti"  . .;\l  lilt  2'  Iti  " sl.'t  li.ei'e  Wi  rt  c.Mit  ii.i  iiu  if.ist  s in  .'a'. lulling,  lime 

,111(1  oniis.sioiis  till  all  symiiol.s  . Siili|ecls  ilid  not  .igiee  in  their  r.ilir.g.s  of  .aa  of  tlm' i i m ili.il - 
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• Radar  Syi>ilK>li.}0’:  A l.ilfiatxm'  Ri-vicw 
I'M  U-i)4,  Unci. 

A.  R.  llonigfclii 

Hiis  litcraluri-  review  wa.s  undertaken  to  numniarize  tJie  state  of  tlie  art  of  symbology  in 
railar  display  systems.  It  reviews  tiie  various  teehiiujues  for  codiiig,  extracts  general  princi- 
ples for  use  m dt.‘signing  radar  systems,  and  recommends  areas  for  furtJier  research. 

• Radar  Svndxilogy  Studies  Leading  to  Standardisation 
I'M  S-6K,  Unci. 

CL  J.  Uavis 

nils  rejiort  covi'rs  initial  studies  directed  toward  standardization  of  basic  symbols 
representing  "enemy,"  "friendly,"  and  "unknown"  targets  on  a radar  scope.  College  students 
of  lx)th  sexes  and  enlisted  military  men  served  as  subjects. 

In  Experiment  I,  subjects  assigned  and  ranked  68  geometric  designs  within  the  three 
meaning  categories.  Experiment  II  studied  retention  values  after  a short  exposure  to  *'hesc 
same  forms,  Exiieriment  Ifl  required  all  subjects  to  design  a code  differentiating  tlie  tJirec 
meaning  categories . 

All  significant  findings  on  meaning  were  highly  dependent  on  pictorials.  Perceptual 
iliffe rent iat ion  and  ease  of  learning  are  nxommended  as  the  major  dimensions  of  code  design. 


Displays  - Coding  • Vehicle  Controls 

• IX-sign  of  a Picture  Language  to  Identify  Vehicle  Controls  -- 

I.  Coneral  Method  - II.  Investigation  of  Population  Stereotypes 
TM  22-61,  Unci. 

S.  A.  Mudd,  R.  Karsh 

1.  Oncral  Method;  A general  approach  to  the  problem  of  developing  a picture  language 
or  si;t  of  picture -symbols,  as  labels  for  equipment  controls,  is  discussed.  Negative  and 
positlvt;  arguments  for  such  a system  of  symbols  anti  pxissiblc  research  strategies  are 
considered. 

il.  Investigation  of  Poixilution  Stereotype.s:  The  results  of  the  first  of  a series  of  studies 
are  reix;rted.  United  States  and  foreign  military  personnel  were  asked  to  make  line  drawings 
that  migtii  convey  the  meaning  of  various  wheeled -vehicle  controls.  These  drawings  were 
sulijected  to  a qualitative  analysis  to  extract  common  design  elements,  A preliminary  set  of 
.14  symlxils,  Ixised  on  the  re.suliant  design  elements,  is  presented.  Recommendations  for 
furtiier  research  are  mcludexl. 

• Design  of  a Picture  Language  to  Idi-ntlfy  Vehicle  Controls  -- 

in.  A Comfvirative  Evaluation  of  S.  leered  Piclure-Syinlx)!  Designs 
TM  I.S-62,  Unci. 

R.  Karsh,  S.  A.  Mudd 

This  study  investigated  Uie  accuracy  of  identification  of  each  of  90  picture -symlxil 
designs  witti  each  of  34  vehicle  control  names.  Two  sets  of  designs  were  evaluated.  Tlic  set 
whicli  had  been  empirically  derived  in  a preceding  study  was  found  to  lx;  more  effective  tlian 
the  set  wtiich  hail  nut  Ix’en  empirically  derived.  Effective  symbi'ls  were  found  for  24  out  of  34 
vehicle  control  names.  I'en  new  symlxils  have  Ix-en  Uevelojx'd.  Tliey  will  lx  presented  sui)- 
seqaent  lo  funiier  evaluative  tests. 
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Displays  - Dijpuil 

• liullcatinn  (Head  Out)  OiiK';  Human  Hiifflnoerlnj.;  Applications  for  Informational  Displays 
TM  9-,SK,  Unci. 

O.  S.  Onise 

llie  [mrixisf  of  tills  re|X)rt  is  to  [xiint  out  some  of  the  udvuntntjes  tluu  miglit  l>e  gained  by 
the  incorixiration  of  "read-out"  tulies  In  weu|x>ns  systems.  While  such  devices  have  been  useii 
in  tile  |xist,  die  increased  complexity  of  modern  etiuipment,  togetlier  wltli  tlie  associated  human 
factors  problems,  justifies  new  emi'liasis  on  tlie  use  of  such  tulxcs. 

Iliose  applications  tliscussed  constitute  only  a small  fraction  of  the  many  ixissibllltles 
but  may  Ix'  considered  repiesentative  of  such  uses. 

• A Human  b'actors  Hvaluaiion  of  Seven  Digital  Read-Out  bidicutors 
TM  ,S-6t),  Incl. 

C.  I-ried 

A human  factors  pniduct  evaluation  was  made  on  seven  representative  types  of  digital 
read-out  imlicators.  Diese  digital  read-outs  were  conijiared  on  die  basis  of  rcadbig  s]x.'ed  and 
increase  in  errors  as  die  time  ix-rmltted  to  read  die  displays  was  reduced  from  2.0  seconds  to 
.05  second. 


Di^ilays  - Panel  - Uockjiit 

• Panel  l.ayout  for  Rectilinear  Instruments 
I'M  -l-bH,  Unci. 

R.  \V.  Hauer,  R.  K.  Cassatt,  U.  M.  Ctirona,  F.  Warhurst,  Jr. 

Rectilinear  dials  on  a typical  cockpit  display  were  arrangtvj  in  ixirallel,  Ixith  horizontally 
and  vertically,  and  also  in  a mixed,  ordiogonal  arr.mgemcnt.  Altliougli,  bituitively,  die 
pax'allel  layouts  ap(K'ared  advaniagi'ous,  die  mixed  layout  yielded  die  iK'st  detection  accuracy 
and  die  shortest  detection  times.  Increasing  die  sixicing  tx-tween  groups  widiin  a parallel, 
vertical  array  dkl  not  significantly  improve  (xirforniances . Uniform  scales  in  any  amuigement 
proveil  suix,'rior  to  non-uniform  scales  in  readout  accuracy.  Ihirty-six  pilots  and  sixteen 
teelmical  and  sciiaitific  lalHiratory  [XTsonnel  [xirticiivited  ui  ilie  study.  Perhirttiunces  of  pilots 
aiui  non  pilots  were  very  similar. 


Displays  - Sijjhts 

• 'nil’  llffects  of  Modified  Ml  Rifle  Sigiils  on  Marksmanship 
at  I/.'w  Li’vi'ls  of  lilumiii.ation 
I’M  25,  Unci. 

D.  C.  Hodga- 

lliis  lalxiratorv  exiX'riment  altenijxed  to  ileterniine  whether  any  of  the  experimental 
sigtits  would  provi'  to  tx'  optimal  under  Ixuh  higli  and  low  illumination.  Seven  ex|x-i imeiual 
siglits  --  represiaiting  diose  previously  testixi  and  diose  currently  ustxi  on  rifles  --  and  die 
standard  sigtit  were  tested  under  two  levels  of  lUuniinuti.in. 
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Sensory  and  Perceptual 

• An  Evaluation  of  Selecteil  Rifle  Sijd'tvS  under  1'wo  Levels  of  Illuiiilnatlon 
'I'M  7-57,  Unci. 

11.  1‘.  Pohliiiaim,  L,  'I  . Katdunar 

'Hiis  study  was  an  invostljfatlon  of  rifle -sly^lit  accuracy  under  live  firinj;  conditions 
under  liigli  (5l)-fooC  candles)  and  low  (one-foot  caiulle)  levels  of  llluminatioiu  It  investigated 
a standard  Ml  sigln,  as  well  as  two  exix,'rimental  si>;iits  wlticli  re(X)rtedly  permit  lii|^l\ty 
accurate  sigitting  in  both  liigii  and  low  illumination  under  lalx>ratory  conditions,  llie  results 
indicate  tliat  die  standard  Ml  sight  gave  tlie  smallest  meuti  shot-group  under  lx)di  levels  of 
illumination . 

• Evaluation  of  Sigliting  Dt'vices  for  a Small  Hand-Held  Rocket  Launcher 
TM  6-59,  Unci. 

H.  T.  Curran,  Jr.,  R.  '1'.  Gschwind 

This  study  investigated  tlie  degree  of  difference  in  accuracy  due  to  aiming  error  bihween 
tlirec  tyiK's  of  ex[x;rimentul  sigiitlng  devices;  an  iron  sigitt  witli  a 2l)-inch  siglit  radius  utilizing 
a plexiglass  plate  upon  wtiich  a reticle  was  etched  for  the  front  ix)st;  a unity-jwwer  optic  using 
singlet  lenses;  and  a unity-power  optic  using  doublet  lenses.  Determinants  of  qualitative  dis- 
parity between  tlie  sigiits  and  possible  effects  of  low-illuniination  sighting  are  discussed. 


Driving  • Television-Guided 

• Clcsed  Circuit  'I'elevision  Vehicle  Driving:  1.  A Prelimuiary  Investigation 
TM  10 -ot),  Unci. 

C.  G.  Moler,  G.  L,  Brown 

This  report  is  the  result  of  a driving  study  using  television  as  a sole  means  of  observa  - 
tion.  Tlie  purpose  of  the  study  was  to  determine  the  feasibility  of  such  u driving  technique. 

Television  affords  adequate  protection  from  radiation  and  lias  certam  other  advantages 
over  the  optical  systems  presently  used  on  Armor  vehicles,  riie  intention  of  the  study  was  to 
obtain  indications  of  tlie  problem  area.s  using  existing  television  equipment  ami  to  determine 
the  need  for  future  studies  of  tliis  nature. 

The  results  were  favorable  in  demonstrating  tlie  feasibility  of  drivbig  witli  closed  circuit 
television.  Additional  studies  will  be  conducted. 


Jamming  - Radar 

• Study  of  tile  Effects  of  Continuous  Wave  Jamming  on  Uie  Detection 
of  Antiaircraft  Optmations  Center  Symbols 
TM  9-59,  Unci. 

C.  Fried 

Detection  time  was  studied  for  four  geometric  .shapes,  considered  for  adoption  as 
Antiaircraft  0[x.-rations  Center  Symlxils,  tliat  were  oxixised  to  tliree  degrees  of  simulated 
continuous  wave  janmilng.  'Die  shapes  studied  were  die  circle,  cross,  half-circle,  ;md 
cross -wiUiiti -circle,  llieir  diameters  remained  constant  at  5/16".  nie  shapes  were  gener- 
ated electronically  on  a plan  jyjsltion  indicator  display. 

Detection  time  Increased  for  all  four  symbols  as  die  uitensity  of  continuous  wave  jam- 
ming increased,  but  die  increase  was  not  significjuit  for  the  increase  from  die  no -noise  to  the 
nnkl-nolse  k vel.  Ail  symbols,  excetx  the  cross,  had  approximately  die  same  detection  time 
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for  I'ucli  of  fill'  llu't'o  noisf  It-vi'Is.  Any  ilifforonci-.s  woro  not  siy,nific;int . Tlu’  nunihor  of 
orrortJ  iiukU'  l)y  tlio  subjoct  was  small  aiu!  did  not  show  any  tiviul.  TIk’  si).;iiificamly  lowi  r 
dotoctioii  tioK'  for  tho  cross  at  all  noise  iio/ids  is  disciissisl. 


|aniiiiln^  - Ratlar  - Coiuitcr  Mca.snrcs 

• Synthetic  Vitlco  as  an  I-', Icctronics  t'.oimicr-tloniitcr  Measure; 
A Study  of  lAilsated  and  Sti'ady  State  Syrttlxilo^ry 
I'M  n'-fiO,  Unci. 

C.  h'ried 


A study  was  conductcil  to  detenniiie  die  effectiveness  of  pulsing  a sugge-sted  Antiaircraft 
0[x.'rations  Center  (AAOC)  symixd  in  overcoming  die  conci'c Inient  effects  of  white  noise  jam- 
ming. Pulsing  resulted  in  a flickering  symixd  on  a Plan  Position  Indicator.  I'our  tlegrces  of 
jamming  intensity  were  studied  along  widi  four  flicker  rates  --  1),  2,  4,  and  8 cycles  jicr  second. 

Hie  psychophysical  techniiiue  of  nielliod  of  limits  was  used  to  di'terinine  if  flicker  improved 
iletcction  with  a Ixickground  of  jamming.  'Pile  results  indicate  Jiat  no  advantage  is  gained  in 
I'ulsing  a synthetic  symixit  in  overcoming  the  effects  of  jamming.  A discussion  of  this  result 
widi  a review  of  procedures  is  incliuleil. 


Legibility  - tLtst_t)haracti_rs 

• The  l.egibility  of  Letter  and  Nunilx-r  Castings 
TM  Id,  Unci. 

M.  I.  Kurke 

This  rc'ixirt  suinmarLtes  a literature  sui’vey  alxiitf  letter  and  number  legibility, 
esix.'cially  as  affected  by  die  casting  process.  Phe  author  concludes  dial:  (1)  there  is  no 
biform.ation  sixicifically  aixnit  cast  letteruig;  (2)  readaldlity  of  printed  material  depends  on 
the  viewing  ang'  widi  maxinunii  legibility  at  9l)“:  (d)  legiiiility  is  enlianced  by  simide  type 
faces  dial  emphasize  die  characteristics  which  distinguish  one  ieticr  from  anodier;  (4)  the 
Mackworth  lettering  and  Antitiue  type  face  are  very  legible,  when  comiiaroti  to  odier  selected 
styles;  (5)  optimal  stroke  wiiidi  for  tlaytime  reading  is  18  - 21)  percent  of  the  letter  heigiil, 
but  for  night  reading,  stn>ke  width  should  lx,-  less;  (b)  otJier  factors  affccthig  legiiiility  are 
size,  figure-gtiium!  contrast,  iilMinuiation,  observation  time,  and  color  contrast. 


Motion  Perception  - Kinetic  Depth  Hffect 

• Studies  on  the  Kinetic  Dejitli  ICffect  as  a Mean  for  Presentinj;  niree  Dimensional 
Information  - I.  Mediodology  and  Selection  of  i'orms  for  Study 
TM  2-(d),  Unci. 

C.  Fried 


In  an  introductory  study  of  die  Kinetic  IX'iith  liffect,  12  stationary  shadow  projections  of 
eaci.  of  nine  forms  were  presenteii  to  HI  subjects  to  di  termine  which  forms  ap|X'ared  flat  or 
two-dimensional,  anil  which  apix'ared  tliree-iliiiK  iisionai . lids  study  was  done  to  select  from 
liie  niJie  forms  a smaller  group,  ail  of  whose  shallow  projections  would  appear  as  two-dimensional 
Phe  only  forms  that  appeareil  two-dimensional  to  all  sulijects  in  each  of  their  12  shadow 
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projectlims  were  tlic  wire  nul  aiul  tl'e  helix.  The  helix  on  examination  was  revealed  to  under-gt 
substantially  the  same  cluingtjs  as  the  wire  ix>d. 

A historical  account  of  the  Kinetic  Def>t!i  Effect  illusion  and  its  i>jrtinence  for  three- 
dimensiotiul  displays  is  presented. 

• Studl«.;s  on  tlie  Kinetic  iX'ixJi  Effect  us  a Means  for  Presenting  'Htree  Dimensional 
Information  - II.  Effects  of  Varying  Angle  and  Lcngtli  of  a Two-Dimensional  Form 
I'M  18-60.  Unci. 

C.  Fried 

An  attempt  was  made  to  correlate  tlie  amount  of  lengtli  and  angle  changes  of  shadow 
projections  of  rotating  wive  rods  with  tlte  ease  with  which  tiie  depth  Imiiression  of  tlic  Kinetic 
Depth  Effect  is  elicited.  'Tlds  attempt  was  Iwsed  on  earlier  findings  of  Wallacn  and  O'Comiell, 
tliat  the  stimuli  for  the  Kinetic  Depth  Effect  arc  lengtlt  and  angle  changes  of  lines  making  up  a 
movhig  form . 

The  attemjx  was  not  successful  as  all  shadow  transformations  presented  to  the  subjects 
in  this  study  produced  the  impression  of  a figure  rotating  in  space.  Suggestion  is  offered  tliat 
further  tliouglit  lx;  given  to  determining  tlie  stimuli  for  the  Kinetic  Depth  Effect  illusion. 


Motion  Perception 

• Studies  on  tl>e  Perceived  Ihrcshold  for  Motion  ••  I.  Effects  of 
AjK'rture  Dimension  on  Tlireshold  Velocity 
TM  6-62,  Unci. 

C.  Fried 


Tlic  influence  of  aperture  dimension  on  the  lower  threshold  of  motion  was  investigated  by 
comixirlng  the  effects  of  five  differently  sized  aperture  squares  on  motion  tlireshold.  Tlie 
effect  of  a[x;rture  dimension  was  apiiarent  fiir  the  smaller  dimensions  employed.  Tlie  tlieoreti- 
cal  implications  of  those  results  were  furtlier  explored  in  two  additional  experiments  intended 
to  determine  if  threshold  values  are  a function  of  frame  of  reference  dimensions  or  distance  to 
a reference  line.  It  was  concluded  tliat  motion  threoboid  value  is  a function  of  the  latter,  if  a 
well-defined  referent  is  piovlded. 

• Studies  on  tlic  Perceptual  Threshold  for  Motion  - II.  Effects  of 
Induced  Motion  on  Threshold  Velocity 
TM  18-62,  Unci. 

C.  Fried 

A projxised  mciuis  for  reducing  threshold  for  ixirceived  motion,  by  adding  tlic  force  of 
induced  movement  to  true  movonient,  was  tvxplored.  Induced  movement,  was  evidenced  by 
(1)  subjects  rejxirtlng  movement  when  no  actual  movement  occurred,  and  (2)  tlic  increase  in 
threshold  when  tlie  direction  of  Its  Influence  was  opposed  to  actual  movement.  Tlie  predicted 
threshold  reduction,  when  tlie  ilirection  of  actual  and  induced  movement  were  identical,  did  not 
occur,  Ixicause,  presumably,  tlie  subjects  attempted  to  compensate  for  tlie  influence  of  biduced 
movement . 
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Rc^cognition 

• Pattern  Identification  by  Man  and  Machine 
TM  17-68,  *icl. 

Proceedings  of  a Planning  Conference 

The  Institute  for  the  Study  of  Cognitive  Systems  at  Texas  Christian  University  is  conduct- 
ing a research  program  titled  "Parameters  of  Human  Pattern  Perception"  witli  Project  THEMIS 
funding.  Tliis  program's  goals  include  development  of  a formal  mathematical  model  of  human 
pattern  recognition  behavior  and  subsequent  computer  simulation  of  the  model . 

Research  on  human  pattern  recognition  has  become  increasingly  more  sophisticated 
during  the  past  decade.  At  the  same  time  substantial  progress  has  been  made  in  duplicating 
certain  aspects  of  human  pattern  recognition  capability  in  machines.  Cross -fertilization 
between  these  two  areas  is  a much-aesired  goal  and  the  Texas  Christian  University  research 
program  is  specifically  planned  to  foster  such  mutual  facilitation.  The  Institute,  under  the 
sponsorship  of  the  U.  S.  Army  Human  Engineering  Laboratories,  is  planning  a symposium 
which  will  bring  together  leading  workers  in  both  fields. 

To  maximize  tlie  benefits  of  such  a symposium  to  the  Department  of  Defense,  a planning 
conference  was  held  in  Fort  Worth,  Texas,  12-13  December  1968.  This  report  summarizes 
presentations  given  at  the  planning  conference . 


Siglits  - Night 

• Night  Sights  (U) 

TM  17-67,  Confidential  Rept  rt 
R.  R.  Kramer 

(U)  A series  of  tests  was  conducted  to  determine  if  illuminated  modified  iron  sights 
would  provide  increased  hit  probability.  'Die  illumination  consisted  of  low  power  point  sources 
on  either  the  front  or  rear  sight  of  the  rifle,  or  both.  Tests  were  conducted  indoors  under 
controlled  light  levels  using  C02-powered  repeating-pellet  rifles,  and  outdoors  using  .22  cal 
rim  fire  rifles,  M-16,  and  M-14  rifles. 


Sights  - Optical 

• Low  Power  Optical  Systems  and  Aerial  Target  Detection 
TM  5-57,  Unci. 

M.  I.  Kurkc,  C.  N.  McCain,  Jr. 

Several  monocular  optical  systems  were  investigated  at  Aberdeen  Proving  Ground,  Md., 
and  Yuma  Test  Station,  Ariz.,  to  find  minimum  visibility  thresholds  for  detecting  airborne 
targets.  In  general,  there  was  an  inverse  relationship  between  threshold  and  magnification. 
The  Yuma  study  was  conducted  to  deterinbie  the  minimum  magnification  needed  to  detect  air- 
craft at  a range  of  10,000  yards.  Tlie  3x  optics  met  this  criterion.  However,  when  parts  of 
the  Yuma  study  were  repeated  at  Aberdeen  Proving  Ground,  under  better  controlled  conditions, 
results  indicated  that  2 1/2  power  would  be  comparable  at  the  required  range.  Empty -field 
myopia  did  not  seem  to  affect  target  detection  under  the  conditions  studied. 
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Stwtting  Rounds 

• A Human  Engineering  Evaluation  of  Spotting  Rounds 
Afith  Respect  to  Fire  Direction  Ca[iabilities 

TM  4-59,  Unci. 

C.  Fried,  L.  F.  Ivey 

'Fwelve  enlisted  men  were  used  as  subjects  in  an  exploratory  experiment  conducted  to 
evaluate  slotting  rounds  with  respect  to  fire  direction  capabilities.  Tlie  spotting  rounds  were 
randomly  placed  around  the  target.  Observations  were  made  from  four  distances  - - 500,  1000, 
1500,  and  20(X)  yards.  The  subjects  were  required  to  make  corrections  in  yards  for  azimuth 
and  range  from  the  position  where  the  siiotting  round  appeared  to  the  actual  target  position. 

•An  Evaluation  of  Observer  Errors  in  Spotting  Round  Fire  Control 
TM4-60.  Unci. 

R.  T.  Gschwind 

A field  investigation  was  conducted  to  measure  human  errors  associated  witli  spotting 
round  fire  contiol.  Ten  mortar  observers  were  used  to  direct  fire  of  a 60-mm  mortar  at 
each  of  five  8'  x 8'  vertical  targets  randomly  positioned  witliin  the  range  of  the  weapon.  They 
were  allowed  five  rounds  to  adjust  and  were  instructed  to  call  on  target  when  they  thouglit  a 
round  fell  witliin  25  yards  of  the  target. 

Nearly  all  the  subjects  thouglit  they  had  determined  tlie  range  after  five  rounds,  however, 
the  distribution  of  range  error  when  calling  on  target  had  an  average  deviation  from  tlie  target 
of  seven  percent  of  the  range  of  the  target. 

• The  Effectiveness  of  Various  Spotting  Techniques  in  Fire  Control:  A Pilot  Study 
TM  9-61,  Unci. 

S.  Glucksberg,  H.  L.  Klein 

Spotlights  were  used  to  simulate  spotting  bursts  in  an  investigation  of  several  spotting 
techniques . 

Thirty -two  subjects  estimated  distances  from  specified  lights  to  a target.  Comparisons 
of  accuracy  under  the  following  conditions  were  made:  (1)  one  light  vs.  two  liglits,  (2)  simul- 
taneous vs.  serial  presentation  of  ligiits,  (3)  reference  distance  between  lights  given  vs.  no 
given  reference. 

No  reliable  differences  were  obtained  between  any  conditions.  Distance  estimation  was 
found  to  be  extremely  poor  under  the  conditions  used.  It  w'as  concluded  tliat  the  spotlights 
could  not  be  used  as  burst  simulators  because  of  their  visibility  when  OFF. 


Target  Eietection 

• See  Vigilance,  TM  1-66,  Page  1-16. 


1-12 


(il'lNl'RAl 

Sfiisory  iuul 


Dij:ocUon_  - Limited  Visibility 

• Hutmin  Liniitationh  of  Lino  of  Missiles  Diirin>;  l.imlti'tl  Visibility 
TM  Unci. 

A.  J.  lickles.  Ill,  r.  A.  Garry,  W.  C.  Mullen 

lliis  pa(K.-r  examines  the  effects  of  several  intervening  liglit  sources  on  a viewi'i  's  ojitical 
image  of  iin  iiluminatexi  target  preseiitetl  tluring  iK-riods  of  limited  visilnlity.  Quantitative 
measures  of  resulting  target  obscuration  as  affected  by  targt^t  briglitness,  ligiit -source  intensity 
and  light -source  range  were  olitained. 


Target  Detection  - TV 

• Target  Detection  Using  Black-and-White  Television 

Study  1:  Tlie  Effects  of  Resolution  Degradation  on  Targt't  Detection 
I'M  9-65,  Unci. 

L,.  C.  Oatman 

The  probability  of  detectmg  tui  M-48  tatik  at  four  different  levels  of  television  (TV) 
resolution  (800,  600,  400,  ;md  300  Ibies)  was  investigated  on  a black-and-white  closed-circuit 
rv  system. 

The  four  levels  of  TV  resolution  were  presenteil  to  16  sultjects,  who  were  asked  to 
indicate  in  which  one  of  nine  areas  tlie  tank  appeared  on  tiie  TV  screen. 

3'he  data  uulicated  liiat  subjects  [Kirformed  about  etiually  well  at  the  800,  600,  ami  400 
levels  of  resolution;  however,  tlieir  ix'rformance  was  sig;tific;uuly  iX)orer  at  the  300  level  of 
resolution.  TIk:  tank's  location  on  the  TV  screen  was  ;ui  imix)rt;uit  factor  ui  the  prolwbilitv 
of  target  detection,  but  was  confounded  with  otlier  varialdes. 

• Target  Detection  Using  lllack-iUui-White  Television 

Stuily  II;  Degraded  Resolution  iind  Target -Detection  Prolxibility 
TM  10-65,  Unci. 

L.  C.  Oatman 

This  stiKly  used  a black-and-white  closed -circuit  television  (TV)  system  to  investigate' 
the  effects  of  two  levels  of  TV  resolution  (800  ;uul  450  lutes)  on  tlie  proltability  that  subjects 
would  detect  an  M-48  tank.  While  a previous  stueiy  usexi  horizontal  ilegradation  only,  this  one 
degraded  tite  TV  image  m Ixjtli  horizontal  and  vertical  dimensions. 

The;  tank  was  shown  ui  each  of  nine  areas  of  tlie  TV  scre'en,  under  Ixitii  levels  of  resolu- 
tion. niirty  subjects  observing  the  TV  monitor  were  asked  to  ineiicate  in  whicli  of  tlie  nine 
areas  tlie  tank  ap[X'ared. 

Witli  changes  in  tlie  horizontal  resolutiein  only,  in  tlie  previous  study,  clianging  resolution 
from  8(10  to  450  lines  did  not  affect  target -eletection  probabilities  significantly.  Hut  witli  ixitli 
horizontal  ami  vertical  changes,  subjects  iK-rformetl  significantly  Ix'tter  at  the  800  level  of 
resolution  than  at  tlie  450  level.  Die  tank’s  location  on  tlu-  TV  screen,  alOiougii  coiifoumled 
Willi  other  variables,  a|>[X'ared  to  have  an  iiuixirtant  effect  on  target  -iletection  prolxibility. 
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♦ rarjrt't  Using  Black -mxd-Wluto  iVlcvision 

St\»dy  UI:  Target  Lk*tection  us  u Function  of  Disphxy  IX-'grailauon 
TM  12-0'),  Um  1. 

L.  C,  Oatman 

IVo  previous  studies  Ixave  examined  tlxe  probability  of  detecting  an  M-48  tank  on  a black- 
and-white  closed-circuit  television  (TV)  .system,  with  apjxarently  conflicting  results.  When 
only  horizontal  resolution  was  reduced  to  get  resolutions  of  31K),  4(K),  600,  and  800  lines, 
detection  iXTformance  was  essentially  tlie  same  for  the  tliree  higliest  resolutions,  though 
significantly  iKKXrer  for  the  300- line  resolution.  Yet  when  resolution  was  reduced  in  botli 
horizontal  and  vertical  dimensions,  HOO-line  resolution  gave  better  detection  ix-'rformance 
than  4.S0-lino  resolution  did.  HxtraniHxus  variables  that  could  not  lx;  controlled  --  such  as 
uneven  briglitness  ;md  resolution  on  the  TV  monitors  tlxemselves  --  made  it  difficult  to  inter- 
pret ttxese  results.  Hius  it  was  not  clear  whether  tlxe  first  result  was  an  unlikely  chance  event 
or  whetlier  resohition's  effect  dejK'nds  on  the  number  of  dimensions  reduced.  Tlie  present 
study  replicated  the  first  one  to  test  its  verifiability. 

Displays  ;it  all  four  levels  of  resolution  wort;  presented  to  20  subjects,  who  were  asked 
to  indicate  in  which  one  of  nine  areas  tlte  tank  ap(x;.ared  on  tlte  TV  screen,  llie  results  verified 
those  of  the  first  study;  tlie  subjects  detected  targets  about  equally  well  wicli  the  800-,  600-, 
and  400-line  resolutions,  but  their  (K-rformance  was  significantly  fxjorer  wifii  3()0-liiie  resolu- 
tion. Tliis  finding  suggests  tliat,  if  resolutions  are  equal,  reducing  liotli  horizontal  and  vertical 
dimensions  will  huixiir  detection  [X'rformimce  more  titan  reducing  just  horizontal  resolution 
(i.e.,  reducing  bandwidtli).  nie  effects  of  the  rank's  location  on  the  TV  screen,  althougl! 
[troixibly  tut  iin^xtrtant  determinant  of  target -detection  probability,  agtiin  proved  imixtssilde  to 
isolate  from  various  extraneous  variables. 


Target  Detection  - Tanks 


• Target  IX'tectlon:  A Comparison  of  Several  Vision  Systems 
Mounted  in  Stationary  ami  Mttving  Tanks  (U) 

TM  7-67,  Confidential  Re[x>tt 

G.  I,,  ilorley,  A.  J.  Hckles,  Ul,  R.  H.  Dux 


Two  field  studies  conipared  detection  (K.Tformance  of  several  tank  vision  systems:  ujxm 
hatch,  closed  hatch,  (XTiscoix;,  telescoix-  and  television.  'Hie  studies  uivolved  observations 
against  defending  (stationary)  and  attacking  (moving)  targt'ts  and  observations  from  lx>th 
stationary  and  moving  tanks.  Exix;rieneed  tank  commanders  and  gunners  serveil  as  tthserver- 
subjects.  The  combined  results  rank  the  detection  ix'rformaiice  of  the  five  vision  systiiiis 
tested;  in  addition,  the  Study  II  results  compare  .stationary  versus  niovhig  observation.s . 
Furtlier  research  is  recommended  with  a wider  variety  t)f  surveillance  tasks  to  (tlttain  mure 
complete  measures  of  overall  surveiihuice  (X'rformtince. 
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Vigilance  - Aircraft  Detection 

• Detection  of  Random  I.ow“Altitutie  Jet  Aircraft  by  Ground  Observers 
TM  7-60,  line). 

W.  Wokoun 

'Hiis  study  investigated  U'.e  eCiiciency  of  the  humu  . ground  observer  in  detecting  and 
identifying  jet  figiuer  aircraft,  as  a function  of  size  of  sector,  observer  and  aircraft  altitude, 
when  targets  appeared  essentially  at  random.  Particular  emphasis  was  placed  on  allowing  the 
subjects  minimal  information  about  when  and  where  aircraft  might  appear.  TTie  evaluation 
included  four  search-sector  sizes  (360^^,  180®,  90®,  and  45°).  Three  types  of  jet  aircraft 
(T-33,  F-86,  and  F-UK))  approached  along  six  courses  at  two  altitudes  (500  and  1500  feet). 

Results  include  cumulative  probability  curvevS  indicating  the  likelihood  that  aircraft  will 
lx?  detected  or  identified  at  any  given  distance  for  the  various  combinations  of  searcli -sector 
size  and  altitude,  as  well  as  supplementary  analyses  of  day-to-day  variations  in  detection 
efficiency,  the  effect  of  intertrial  interval,  variation  due  to  aircraft  course  and  terrain, 
variation  due  to  cross-over  range,  and  accuracy  of  identification. 

• Subjettive  Reioits  from  Subjects  in  an  Aircraft  Detection  Study;  A Questionnaire  .^nalysis 
TM  22-62,  Unci. 

W.  Wokoun 

Questionnaires  were  administered  to  22  subjects  who  had  served  as  ground  observers  in 
an  aircraft  detection  study  conducted  by  another  agency  at  White  Sands  Missile  Range,  New 
Mexico.  'Iliis  reix)rt  summarizes  the  subjects'  responses  to  questions  about  how  they  tried  to 
detect  aircraft  and  the  variables  wliich  they  felt  had  affected  Lheir  efficiency  in  doing  so. 


Vigilance  - Auditory  Fatigue 

• Role  of  Tonal  Relevance  in  Auditory  Fatigue 
TM  7-68,  Unci. 

L.  C.  Oa,.man,  G.  R.  Price 

A new  rationah?  concerning  the  subject's  attitude  toward  a tone  during  exposure  was 
tested  in  an  attempt  to  find  evidence  for  a central  factor  in  auditory  fatigue.  The  subjects 
were  mstrucred,  in  one  uustance,  to  attend  to  the  intensity  of  a 40-dB  SL,  4.0-kHz  tone. 

The  amount  of  auditory  fatigue  that  resulted  was  insignificantly  different  from  conditions  in 
wliich  the  subjects  had  tx'en  engaged  in  mental  arithmetic  or  reverie  during  similar  exposures. 


Vigilance  - Auditory  l^ocalization  of  Helicopters 

•Auditory  Localization  of  a Helicopter  --  From  Ground  Position 
TM  15-63,  Unci. 

R.  W.  Bauer 

Diree  studies  of  unaided  auditory  localization  of  a helicojiter  are  summarized.  In  each, 
a UH-IB  helicofiter  in  fligin  was  the  sound  source  and  was  localized  by  ;;ub)ects  on  the  ground. 
Absolute  mean  angu'ar  errors  of  different  groups  and  under  different  conditions  ranged  from 
8°  to  24°  and  more,  with  smaller  errors  foimd  under  quieter  conditions  and  at  greater  target 
ranges.  PA'ror  size  was  not  significantly  affected  by:  flight  direction,  altitude  changes  from 


1-15 


Gf^NHIlAL 

Sensory  and  I’crccptiial 


low  iiup-of'tlui  -uaitli  (20-60  feet)  to  low  contour  (100-110  feet);  interfering  noises  from  SO-mm 
giiiifire;  or  wearing  a comliat  helmet.  'Ihere  were  significant  difft^rences  associated  witli 
interferuig  noise  from  passing  vehicles  and  with  subjects’  auditory  acuity. 


Vigilance  - Ground  Target  Detection 

• Helicopter  Armament  Program  Air-to-Ground  Target  Detection  and  Identification 
TM  1-62,  Unci. 

C.  G.  Moler 

This  study  was  conducted  to  gather  baseline  data  on  tlie  ability  of  observers  to  detect, 
identify,  and  estimate  slant  range  to  typical  stationary  groimd  targets  from  low-flying 
helicopters . 

All  subjects  were  rated  pilots  witli  training  and/or  experience  in  aerial  observation. 
Targets  consisted  of  five  types  varying  in  size  from  the  M-48  tank  to  a single  machine  gun 
on  antiaircraft  moimt. 

Rank  order  of  target  types  as  determined  by  frequency  of  detection  was  tank,  jeep  witli 
recoillcss  rifle,  support  platoon.  Scorpion,  and  machine  gun.  Tables  of  probabilities  of 
detection,  (irobabilities  of  correct  identification,  and  die  ranges  at  which  each  target  tyiie  was 
most  often  detected  arc  presented  in  this  report, 

• Helicopter  Armament  Program  Air-to-Ground  Range  Estimation 
I'M  2-62,  Unci. 

G.  Goklstone,  L.  C.  Oacman 

This  study  was  condurted  to  uo'cstigate  die  ability  an  observer  to  estimate  slant  range 
from  altitudes  of  50,  UK),  and  150  feel,  utilizing  iiodi  "ixqi-up"  and  "running"  modes  of  fliglit 
over  various  terrain  tyiK-s, 

Twenty  percent  of  the  range  estimates  had  overcalls  of  no  greater  dian  nine  percent 
error  and  undercalls  of  no  greater  than  six  percent  >:rror. 

The  results  of  the  course  ami  altitude  variables  did  not  yield  a statistically  signific;uit 
difference  under  eithe'"  die  "running"  or  "i»p  up"  mode  of  fligiit. 

• A Field  Survey  of  Air  to -Ground  Target -Detection  Problems 
TM  1-66,  Unci. 

S.  A.  Hicks,  C.  G,  Molcr 

TVenty  enlisted  men  were  tested  on  a targi't -detect ion  tusk  at  Fort  tird,  Calif.  Each 
suliiect  was  required  to  detect  ten  targets  apiK'aring  at  ranges  of  1000  meters  to  2100  meters. 
Forty  trials  were  run,  Ttu  results  indicate  that  detection  luul  identification  deiKiul  on  more 
than  mere  distance  lieiween  target  and  observer.  Not  only  did  a target's  size  and  form  affect 
its  detectability,  but  it  apjicared  diat  die  main  cause  of  misidentifkations  was  differing  targets 
wldi  similar  sizes  and  forms,  TTiese  results  are  related  to  current  literature,  and  diedr 
implications  for  die  course  of  die  program  are  examined. 
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• Acfjuirmg  ajicl  Relocating;  I'argets  from  a Helicojiter:  A Preliminiiry  Investigation 
TM  2-66,  U’ncl. 

R,  A.  Monty,  S.  A.  Hicks,  C,  G.  Moier 

This  preliminary  investigation  was  conducted  to  help  resolve  die  controversy  over 
whedier  or  not  a helicopter  in  combat  can  increase  its  safety  by  performing  an  evasive 
maJteuver  after  detecting  a target  but  IxTore  firing  on  it.  Tlie  result  showed  that,  at  least 
in  one  situation,  the  evasive  maneuver  can  give  die  helicopter  some  advantage,  but  not  for 
die  reasons  hyixjdiesizecl . It  was  concluded  diat  die  problem  is  sufficiently  complex  to 
warrant  additional  research. 


Vigilance  - Speed  and  Accuracy 

• Absolute  Judgments  in  Speeded  Tasks;  Quantification  of  the 
Trade-Off  Between  Speed  and  Accuracy 
TM  11-68,  Unci. 

R.  G.  Pachella,  D.  F.  Fisher,  R.  Karsh 

The  subjects  engaged  in  making  absolute  judgments  were  gradually  forced  to  increase 
die  speed  of  their  responses.  Information  transmission  decreased  linearly  as  criterion  time 
was  decreased  from  1.0  second  to  0.4  second. 
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Controls  - ArKin^nMneiil 

• An  Evaluation  of  Mode  Selector  Switcli  Arrangements 
TM  iO-59,  Unci. 

G.  B.  Wattles.  E.  C.  Weiss,  D.  E.  Holzen 

A study  v/as  initialed  to  determine  tlie  optimum  switching  arrangement  in  terms  of 
ojx.“rator  i>erformance  for  tlie  selection  of  track,  acquisition,  and  searcii  modes  for  a proposed 
AA  weapon  system.  Five  switching  arrangements  were  evaluated,  and  these  constituted  the 
indep  dent  variable  conditions. 

I'he  dependent  varialtles  were;  (1)  errors  of  omission,  (2)  errors  oi  commission, 

(3)  breakdown  rate,  and  (4)  subjective  statements  of  preference. 

One  liundrcd  subjects  were  examined  m terms  of  tlieir  ix^rformance  on  the  various 
switching  arrangements  using  time  as  a stressor.  An  arrangement  which  employed  a push 
button  and  two  bar  switches,  all  hand-of)crated,  was  found  to  be  optimum. 


Controls  - Population  Stereotypes 

• liivestigaCion  of  Natural  Movements  in  Azimuth  and  Elevation 
l.ever  Control  Adjustments  for  Horizontal  and  Vertical  Positions 
TM  3-59,  Unci. 

R.  C.  Lazar,  J.  R.  Williams 

This  study  was  designed  to:  (1)  determine  ixipulation  stereotypes  or  "natural"  move- 
ments Involved  m tlie  operation  of  levers  designed  to  control  elevation  ajid  iizimutli  movements; 
(2)  determme  in  which  [tiane  levers  should  Itc  placed  to  better  effect  ca)ntrol,  i.c.,  die  hori- 
zontal or  vertical  plane. 

Results  indicated  diat  there  is  a consistent  relationsliip  Ixitween  rigiit  and  left  control 
movements  and  right  aiul  left  movements  of  a ilisplay  in  Ixidi  die  horizontal  and  vertical  (xisi- 
tions.  However,  die  major  finiliiig  was  that  there  is  no  such  consistency  or  "natural"  move- 
ment or  [xipulation  stereotyjK’  widi  viutically  ixjsitioiKcl  lever  controls  whieJi  move  forwaril 
and  Uickwartl  when  these  controls  an-  associated  with  an  up  and  down  display  movement. 


Controls  Rotary 

• Manual  Rotary  Perforniance 
I'M  7,  Unel. 

1.  1).  Wi  isz 

This  re|xun  discusses  manual  rotary  perforniance  - - a tyjK'  of  reix'tit i vt;  movement 
lieople  use  in  cranking  an  autoniohili- . sighting  a mortar,  laying  an  anillery  gun  in  azimuth, 
ett:.  The  audioi-  distinguishes  Ix.-twieii  two  tvixs  of  rotary  controls  --  cranking  wlieels  anil 
haiulwheels  --  aiui  discusses  liow  their  ojHuational  factors  differ. 
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• Pliysical  loroi  (’roDlciiKs;  I.  I land -Crank  Performance 
for  Various  Crank  Radii  and  Porriue-Load  Combinations 
'1  M :i-S7,  Unci. 

L.  r.  Kaiclimar 

Invi  siij^aiioii  of  the  normal  work  output  of  75  military  subjects  who  turned  handcranks 
of  various  sizes  af];aiii.si  vuryiiift  tor(|ue -loail  resistances.  Three  handcrank  radii  (4,  5,  and 
7 Indies)  and  five  torque  loads  (10,  10,  50,  70,  and  90  inch-pounds)  were  used. 


Learning  - L^eci  iif  Lx|ierimenter 

• The  Influence  of  Military  Rank  of  Exix’rimenter  on  die 
Conditioning  of  a Verlwl  Resjxmse 
RM  10-62,  Unci. 

S . Clucksberg 


Pile  relative  effectiveness  of  experimenters  of  different  military  ranks  as  sources  of 
reinforcement  was  investigated  in  a verlxil  conditioning  task.  With  all  experimenter  variables, 
other  than  perceived  formal  rank,  held  constant,  no  effects  of  rank  were  obtained.  Only  those 
sulijects  who  were  aware  of  tlie  contingency  between  dieir  resixinses  and  die  exjx.Tim enter's 
Ixfiavior  increased  their  use  of  the  reinforced  response.  Implications  for  psychological 
research  in  a military  setting  are  discussed. 


Learning  - Verlxil 

• Lndicants  of  Kesixinse  Strengtli  Hierarchies  in  Continued  Word  Association 
TM  1-67,  Unci. 

H.  G.  Andreas 

One  minute  of  continued  word  association  was  shown  to  yield  botJi  die  Noble  (1952)  and 
Noble  and  Parker  (196(1)  indicant  of  meaningfulness,  m,  and  die  liiiodeau  and  Howell  (1965) 
indicant  of  prolxibility  of  resjxmse  occurrence.  Hie  jirohability  values  (projxirtion  of  Ss  giving 
paiticular  reSjxinses)  were  iletermhu'd  ovei'  the  entire  jx  riod  of  res|x)nse  jiroducMon  as  well 
as  for  the  initial  grouji  of  three  resjxinses.  Pie  meduui  ordinal  jxisition  of  resixinse  occur- 
reiici  was  also  calculated.  Hie  jirolxib. Iity  vahii'S  of  the  jiresent  study  correlated  jxisitively 
with  those  obtained  by  liilodi-au  aiul  Howi  ll.  Over  the  restricted  range  studied,  tlucse  ji  values 
dill  not  correlate  significantly  with  iiu-diaii  ordinal  jx.sition. 

• Stability  of  Resixinse  Strengtli  Hierareliies  in  Continuc-d  Word  Association 
■PM  4-67,  Unci. 

11.  (,.  Andreas,  M.  Mills 

Selecteil  stimulus  iti-nis  wi-re  ri‘jx.‘ali’il  ui  a Ixioklet  listing  continued  word  associations. 
Subjects  had  ' in  ut.structed  to  treat  any  such  reeurrence  .is  a new  eiieounter,  iiiudier  trying 
consciously  to  . ejx.'at  nor  to  avoid  re|x-ating  tlu-ir  i-  irlii  r resjxinses.  Sligiilly  fewer  than  half 
of  (he  origiii.il  resjxinses  were  rejx-ated  by  iiiilividii.ils,  .ildiougb  total  jiroduction  w.ts  aixnil  the 
Sami'.  Correlations  mdicati-d  high  si.dulity  of  eommon  ii'.sjxmse  iirohihililii  s .mil  low  to 
modeiMti'  stability  oI  ordinal  ixisilioiis  of  ri'.sjxinses . 
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Lx)adinK  - Heavy  Aminuiiitioii 

• Si'iuc  lluniun  .factors  (Joiiaidoralions  in  Ixiading  Heavy  Ammunition  (U) 

TM  H-67,  Confuluntial  Rc|iort 

N.  I'.  iJickintioii,  Jr.,  G.  P.  Gimcm,  J.  P.  Toric,  Jr. 

(IJ)  Hie  results  of  two  related  animunition-liandlmg  studies  are  incor|X)rated  here  into 
a single  rej\)rt. 

(U)  The  first  study  investigated  tlie  effects  of  round  weiglit,  tray  height,  and  tray  eleva- 
lU'n  on  die  loading  of  iSSmm  projectiles.  All  diree  variables  were  found  to  affect  loading 
ne r fo r m a ri e e s ignif ica .It  1 y . 

(G)  Tile  second  study  used  die  same  test  projectiles,  the  same  test  apparatus  and  similar 
test  procedures  to  see  if  riglit  or  left-hand  loading  made  any  difference  in  performance.  No 
significant  difference  was  discovered. 


Loading  - Missile  Dimensions 


• iiie  Effects  of  Missile  Lengtiis  and  Weigiit  on  Loading  Time 
TM  9-60,  Unci. 

P'.  M.  McIntyre 

The  purpose  of  this  study  was  to  determine  if  length  or  weiglit  or  an  interaction  bt'tween 
the  tii'o  within  selected  limits  affected  most  significantly  die  criterion  of  loading  time  for  a 
given  number  of  rounds. 


Portability  ■■  Principles 

•An  Iiivi.'Utigation  of  Portability  Principles  for  T vo-Mun  Ixjade 
as  Applied  to  T201  Mortar 
TM  16-61,  Unci. 

L.  V.  Clark 


A study  was  conducted  to  uivestigatc  die  effects  of  human  engineering  principles  upon 
portability  of  two-man  loads  ranging  from  100  to  170  Uis.  in  weigiit.  Components  of  a T201 
mortar  were  equipped  widi  ix  itability  kits  in  the  form  oi  detachable  stretcher  and  satchel - 
tv(X;  handles.  The  components  were  transixiiteil  for  alxiut  1/2  mile  over  varying  tyjx's  of 
terrain.  Distance,  rate  of  carry,  plus  time  and  frequency  of  rest  were  used  as  measures 
of  ixirtability . 

It  was  found  that  stretcher -type  handles  make  a significant  improvement  in  fxirtability 
and  diat,  by  using  diese  liaadles  and  relieving  die  strain  uixin  die  [xirters'  hands,  optimum 
IKirtability  can  be  achieved. 

It  is  recommended  diat  portability  be  considered  in  die  development  of  heavy  infantry 
weaixins  as  efficient,  tactical  usage  niav  be  dependent  upon  portability. 


c;!-;NhRAl, 

Motor  I’l  i'forai.iiu  o 


• An  i'A;t Iviatioii  of  SO  and  HO  !h.  Ainnninitlon  t'oniaiiu  rji  and 
K(.'C  'iniiU'iHiations  fi'r  lioin'ovoi!  Packa^^t-  IX'.sijjii 
TM  S-SH,  Unci. 

S V A . II icks 

riiif;  study  comivircd  the  i-fftcioncy  with  whicli  two  different  weij.fits  of  aiiimnnit ion 
containers  (SO  and  HO  Ih.)  couki  Iv  man-c;irried  across  a one  Inindriai  and  fifty  yard  canirsi'  of 
irrejjidar  ti-rrain.  It  was  concludetl  Unit  uiuUt  test  or  assumed  itormal  conditions  two  SO  U). 
cH'ntaijiers  weri'  an  ofitinial  loail  for  a single  amnnittilion  iKairer,  An  ainmunitioii  ivickage 
ilesign  concept  was  formulated  emtH>dying  a combination  folding  top  liaiulle  and  lock  actuating 
lever,  a.nd  a <letachable  side  handle. 


Reaction  Time  - (^ilvanic  Skin  Resistance 

• Relationship  Hetween  (lalvanic  Skin  Resistance  and 
Reaction  Time  on  a Vigilance  Task 
I'M  S-h  1 , line! . 

R.  Karsh 

Relationships  hetween  five  iiulices  of  galvanic  skin  resistance  (USR)  and  three  indices 
of  ri.'action  time  obtained  iluring  a visual  monitoring  task  wi'rc  investigated. 

Thirty-nuie  untrained  enlisted  men  monitoreil  a caliiode  ray  mix'  screen  for  a one-hour 
period  ill  an  isolateti  environment.  Observers  were  required  to  detect  2S  critical  signals 
which  differed  from  a (K'riodically  blinking  Ixickgroiuui  signal  only  by  a largt'r  amplitude. 
Performance  was  measureil  by  reaction  time.  Continuous  measures  of  CSR  were  olttained. 

Interrelationships  among  CSR  indices  as  well  as  mean  reaction  lime  changes  over  time 
W(  re  consistent  with  earlier  rcfvtits  on  these  variabk's.  No  significant  relationsliips  wi're 
found  iK’tween  indices  of  CSR  anil  reaction  lime,  Itetween  or  witliin  observers.  Extreme  indi- 
viilual  variation  of  Ixitli  variables  was  observixl. 


Short  Perm  Memory 


• I’aceti  Ri’hearsal  in  Sciiuential  Shost-'Pi'rm  Mi-mory 
I'M  12-t)b,  Unci. 

R.  A.  Monty,  R.  Karsh,  H.  A.  Taub 

Suiijccts  were  reo'dred  to  mentally  keep  track  of  the  numlK-r  of  occurrences  of  each  of 
four  different  symlxils  presented  sequentiallv  . It  was  found  that  a green  liglit  introduci'd  into 
till*  sequence  just  prior  to  the  presentation  < f each  successive  symlxil  i.nuk'd  to  cnliance  per- 
formance. It  was  suggested  tliat  tlie  liglit  served  to  eui'  tlie  suhJi'Cls  to  completi  rehearsal  of 
the  current  state  of  tin"  infitrmation  lit  piv|viratl(m  for  tlie  next  stimulus  hi  tlu'  si'ijuence. 


GHNKRAL 
Motor  Performanco 


•Stimulus  Clwractcrlstlcs  and  Sfiatial  Fincodlng  isi  Sequential  Sliort-Term  Memory 
TM  3-67,  Unci. 

11.  A.  Mo.ity,  D.  P'.  Fisher,  R.  Karsh 

Perftirmimce  of  the  keeping -track  task  described  by  Monty,  Tuub,  and  Laugliery  was 
examined  as  a function  of  the  class  of  stimuli  employed.  It  was  found  that  a stimulus  class 
jx>sscasing  a natural  or  built-in  order  led  to  better  performatice  than  did  a stimulus  class 
lackittg  such  order,  it  was  suggested  tliat  die  differences  stem  from  the  speed  with  which 
subjects  complete  encoding  of  tlte  information  to  be  renvembered  rather  tlian  from  tlie  tiiiu? 
available  for  rehearsal  bctw<;en  successive  stimuli. 

•Keeping  Track  of  Sequential  Events;  Irrelevant  Information  and  Paced  Rehearsal 
TM  S-67,  Unci. 

R . A . Monty , R . Ka  rsh , 11.  A , Taub 

Tlie  effects  of  irrelevant  information  on  subjects'  ability  to  keep  track  of  a changing 
situation  mentally  were  examined.  It  apjK'ars  tliat,  when  relevant  stimuli  are  presented  at 
an  Irregular  rate  of  prt-'sentatlon,  irrelevant  stimuli  intcrsixirsed  with  tlte  relevant  stimuli 
may  cnaltle  subjects  to  [tace  rehearsal  of  the  current  state  cf  the  changing  situation  in  a fasli- 
ion  tliat  retiuces  the  Interference  effects  of  the  irregular  rate  of  presentation. 

• Keeping  Track  of  Sequential  Events:  Effects  of  Stimulus  On-Tlme 
and  Intcrstimulus  Off -Time 
TM  6-67,  Unci. 

H.  A.  Taub,  R.  A.  Monty,  K.  R.  Laugliery 

Subjects  were  required  to  keep  track  of  the  numlxir  of  occurrences  of  cacli  of  four 
different  letters  (categories)  presented  sequentially  as  a function  of  tlie  total  numlx'r  of  letters 
presented  (trial  lengtli),  the  rote  of  presentation,  .anti  tlie  two  components  which,  when  com- 
bined, constitute  tlie  rate,  namely,  stimulus  on-tinie  and  tlie  Interstimulus  interval  or  off -time. 
In  general,  performanee  varictl  inversely  witli  trial  lengtli  and  rate  of  prer  r.tatloii.  Of  greater 
imptirtance,  however,  was  tlie  complex  uiteractlon  Ixlween  tlie  rate  of  presentation  imti  the 
coiiiiXineiUs  of  tliat  rate.  At  tlie  fastest  rate,  jicrfo nuance  was  relatively  invariant  as  a fiuic- 
tion  of  tltese  comixments;  at  intermediate  rates  tlie  shortest  on-time  led  to  tlie  liest  |X‘rform- 
atice,  wtilie  at  the  slowest  rote  tlie  shortest  on-time  led  to  tlie  oore  pe'rformaiice.  Ihe 
obsorvetl  results  ore  explained  primarily  in  t.  rms  of  ,e  time  available  for  rehearsal. 

•Sequential  Memory:  Keeping  Track  Performance  as  a lAmctioii  of 
Information  lixpisure  Time  an.1  Interslimulus  Noise 
TM  11-67,  Unci. 

S.  Gluckslx-Tg,  R.  Karsli,  R.  A.  Monty 

Subjects  were  required  to  keep  track  of  tlie  number  of  occurrences  of  eocli  of  Uiree  [xire 
tones  presented  at  a constant  rate  in  se<iueiices  (trials)  of  various  lengths.  With  trial  lengtlis 
of  8 and  12  tones,  cs  practice  progressixl  tlie  slioiter  the  stimulus  exixisure  duriitloii,  llse 
iK'tter  tlie  performance.  This  effect  was  not  oiXaiiied  with  trial  lengtlis  of  16  and  2I>  tones. 

White  noise  presented  during  Interstliiiulus  intervals  did  not  affect  (X’ rfo nuance . liupllcations 
for  a p odel  of  keeping -track  Ixbavior  are  examined. 
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♦ Pacing  of  Rclicarsal  ui  Sc<iui‘ntial  Short -'Perm  Memory 
I'M  LS-07,  Unci, 

R,  A,  Monty,  R.  Karsh,  H.  A.  Tauh 

■piit!  subjects  were  retiuired  to  keep  track  mentally  of  tlie  nninber  of  occurrences  of  t'ach 
of  four  different  symlxils  presented  se<iuentiallv.  It  was  found  that  a light  introduced  into  the 
setgicnce  just  pru)r  to  the  presentation  of  each  successive  symlx)l  teiuled  to  ciihance  perform- 
ance, It  was  suggested  tiiat  the  ligiit  served  to  cue  the  subjects  to  complete  rel'earsal  of  the 
current  state  of  the  information  in  preiwratiou  for  tlie  next  stimulus  in  the  setiuence, 

♦ brief  Visual  Memory  as  a P'unction  of  Visual  and  Acoustic  Confosability 
TM  16 -(i7,  Unci, 

S,  (lluckslx'rg,  1),  1‘,  I'islier,  R,  A,  Monty 

Six.-rling's  teclmitiue  I'f  partial  re|x>rt  was  used  to  examine  the  effects  of  visual  and 
acoustic  confusability  on  brief  visual  memory,  'llie  data  suggt'sted  that  bisofar  as  interference 
effects  are  concerned,  short-term  memory  and  brief  visual  memory  art-  dissimilai  in  at  least 
two  respects;  (a)  visual  rather  than  acoustic  confusability  affects  brief  visual  memory,  and 
(b)  as  the  recall  interval  is  increased,  interference  effects  in  brief  visual  memory  decrease  -- 
an  observation  opixisite  to  that  generally  noted  for  sliort-term  memory. 

♦ Sixitial  Pneoding  Strategies  in  Setiuential  Short -Perm  Memory 
PM  14-68,  Unci. 

R.  A,  Monty 

Keeping-track  performance  was  examiiuxi  as  a function  of  cues  designed  to  control  tlie 
si«itial  encoding  strategies  adopted  by  subjects.  Spatial  orj'-inization  of  tlie  material  to  Iv 
rememlx-’rod  significantly  affected  short-term  retention  ami  interacted  with  the  characteristics 
of  the  type  of  stimulus  materials  employeii,  demonstrating  that  visual  encoding  can  play  an 
imixtrtant  role  in  short-term  memory. 

♦ t)rder  of  Recall  in  Sliort-Term  Memory 
TM  .6-68,  bud. 

II.  A.  I'aub,  R.  A.  Monty- 

Short-term  recall  of  letter  seiiuenees,  color-coded  mto  two  halves,  was  measured  as 
a function  of  color  pn-sented  first,  alphaln't  half  lue.iented  first,  ordi-r  of  reixirt,  and  blocks 
of  trials.  Analysis  of  tlie  first  half  of  suiijecis'  reixirts  suggi'sted  tluu  reixirts  which  reversi'd 
the  colored  halves  were  supierior  to  an  ordered  re[x.>rl  of  the  colors  except  in  trial  block  one 
when  the  letters  presented  first  in  a sequenee  wen-  from  the  first  half  of  Uie  alphalx't.  Prends 
from  the  second  lialf  of  a reixirt  weri-  in  the  direction  of  more  accurate  recall  witJi  reversed 
as  comixired  to  ordered  re[xots. 


Fracking  - Control  Systems 

..Iterature  Review:  Tracking  Control  Meelianisms  and  Displays 
(biglu  Antiaircraft  System  DrieiiUxl) 

TM  ‘1.  57,  Und. 

S.  A.  Hicks 


A review  of  the  literature  dealing  with  tracking  in  general,  control  systi-ms,  display 
systems,  coniix,‘nsatory  vs.  pursuit  tracking,  ami  auditory  vs.  visual  vlisplays.  It  is  ixiitlcu- 
lurly  relevant  to  di-signing  fire-eonlrol  systems  for  low-altitude  antiaircraft  weaixins. 
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• tiumior  rrackiuK  Ik-liavi  ir  as  a lAiuction  of  lliroo  niffvTi-iir  Coiuroi  Systems 
TM  I'-oa,  Uiu-1. 

R.  1'.  Cschwiiul 


An  invostigaiiun  was  comluctoil  to  tkia  rniiiio  tlii’  ma.nniUHk'  and  charaatof  of  irackiii}.’.  t rrofs 
ociiiiTtn)!  aftor  firing  a rockor  at  a moving  targi'!  from  a liginwidglif  mount.  Six  piofossioual 
gxiiuu'i's  witli  varying  ilagrivs  i>f  fX|)t‘rU'nco  firod  d.S-inch  I'ockots  from  oacli  of  tlirtc  distinct  ^ 

tytX's  of  tracking  devices,  viz.,  a two-hand  wltee!  system,  an  eli’ctrical  rate  system,  anil  a , 

viscously  dainiH'd,  integratei!  ixisition  control  systoui  (h'ree  Mount). 

d'here  was  no  significant  difference  in  magnitiule  of  t racking  error  Ix'tween  the  .'''ree  Mount 
and  till'  rate  system,  with  notii  actiieving  (l..S-mil  RMS  error  across  all  conditions  of  angular  rate. 
'I'he  twe.-hand  wheid  system  was  significantly  worse  witJi  I .l)-mil  error  at  low  rates  and  2.d-niils 
error  at  higlt  rates. 


I'rackini^  - lirror  Measiiri  inent 

• A M'echni'.ine  of  Invest igating  Tank  liininer  Tracking  lirror 
TM  21) -02,  Unci. 
l>'.  M,  Mclntyri' 

This  stiiily  is  a ri'i'oit  of  the  ability  ol  tank  gunners  to  track  continuously  over  a period  of 
time,  to  evaluate  the  role  of  experience  in  redticmg  error,  and  'o  provide  a Iwsic  measurement « , 
leciinique  for  future  tracking  studies.  The  stnily  was  conilucled  wilh  experienceil  and  novice 
suhjects  trackuig  a target  tank  through  various  evasive  maneuvers  around  a rectangular  course, 
at  variou.;  ranges,  'nie  ri'sults  of  tite  study  inilicate  tliat  the  ins:  i umentation  and  procedure 
designed  for  this  study  proviik'  a satisfactory  ledmitiue  of  measui  ng,  tracking  error,  that  the 
experience  of  tJie  suliject  did  not  affect  tracking  performance  in  do;,  prohlem,  and  iltat  the 
measuring  techniqui'  may  1k'  used  to  evaluaU'  target  I'vasive  leclmiques  as  well  as  tr  ickiug  I'rror. 


Tracking  - (Inn  dAu'iet 

• All  Investigation  Oompa ring  rhi'  Relative  Rffects  of  Two  Modes 
of  tJnn  Turret  Operation  on  Tracking  Ti-rfo nuance:  Stikly  1 
TM-l-ti2,  Unci, 

I I . U.  Wallach,  II . !..  Klein 

Two  modes  of  gun  turret  oix'ration  were  compareii  for  their  relative  effi'cls  on  tracking 
perfvirmance . 

One  mode  of  turret  oix'nition  was  termed  fully  articulated;  tlu'  manned  turret  moved  N'th 
in  azimutli  and  elevation  in  resixinse  to  iqx'rator  hanil-control  moveoients.  The  second  mode  of 
turret  oix’vation  was  termed  [xirttally  artlculateil;  In  resixmse  to  the  hand  controls  of  tlu'  opera- 
tor who  manned  the  turret,  the  turret  moved  in  azimuth,  hut  oniy  the  sight  moved  iit  elevation, 
ratlier  than  the  complete  turret. 

The  results  of  Uu’  oata  analysis,  liased  on  20  lest  target  runs  ix'r  subject,  following  52 
practice  target  nuts,  indicatixi  that  there  were  no  signlficunt  diffmences  in  tracking  pei kirmaaci' 
attributable  to  tlie  dissimilarittes  Ix'tween  tiie  two  modt  s of  turret  opination. 
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• An  Iiivestigatlon  Coinjiuring  tlio  Relative  Ejects  of  Two  Modes 
of  Gun  Turret  Optjratlon  on  Tracking  Performance:  Study  II 
TM  5-62,  Unci. 

H.  L.  Snyder,  L.  C.  Outonui,  H.  C.  VVallach 

Tlie  objective  of  tills  exfieriment  was  to  investigate  how  two  modes  of  gim  turret  operation 
conifTare  in  facilitating  tracking  jxirformance. 

One  mode  of  turret  operation  was  termed  fully  articulated;  tlie  manned  turret  moved 
botii  in  azinuitli  and  elevation  in  resvxinse  to  O|x;rator  hand-control  movements.  The  second 
mode  of  turret  oixiration  was  termed  iiartially  articulated;  tlie  manned  turret  moved  in  azimutli, 
but  tlie  sight  alone  moved  in  elevation. 

The  results  of  the  data  analysis  Indicated  that,  over  tlie  56  target  runs  each  subject 
tracked,  tliere  were  no  significant  differences  in  tracking  |x;rformance  bfCtween  the  two  modes 
of  turret  oi'ierntion,  however,  tlie  interaction  Ixitween  mode  and  trials  was  significant. 


Tracking  - Pursuit  - Delay  T imes 

• Performance  of  a Pursuit  Tracking  Task  with  Different  Delay  Times 
Inserted  Bt'tween  die  Goiurol  Mechanism  and  the  Display  Gursor 
TM  12-61,  Unci. 

II.  C,  Wallach 

Tlie  object  of  this  investigation  is  to  estimate  die  extent  of  deterioration  of  }x;rformance 
on  a pursuit  ti'acking  task  when  various  time  delays  are  Inseited  between  die  control  correc- 
tions and  die  corresi'oiiding  display  movements. 

The  results  iiniicutc  di.at  iierforniancc  on  dils  particular  imrsult  trackhig  task  tended  to 
deteriorate  as  die  delay  time  was  increased.  It  sliould  be  eniiiliasized,  thougli,  that  after  as 
little  as  1/2  liour  of  practice  on  die  task,  die  ix-i-formance  of  1 1 of  die  subjects  was  at  a level 
much  sujK’rior  to  a "chance"  level  of  control.  However,  die  relationship  between  the  amount 
of  tielay  time  and  die  degree  of  adequacy  of  control  iX'rfonnance  was  not  very  clear-cut,  m 
duit  die  group  variaiiility  of  tracking  scores  was  roughly  proixiitiona)  to  tie  group  meaii  values. 


Trucking  - Roiaiy  Pursuit  * wdi  Pxt^aui^^Tasks 

• Rotary  Ihirsuit  Tracking  widi  Divided  Attention  to  Cutaneous,  Visual,  and  Auditory  Signals 
I’M  5-63,  Unci. 

S.  Glucksberg 

(hitaneoiis  communic.  .ion  has  Ix'en  suggested  for  use  in  .several  tyjX'.s  of  military  tasks, 
rills  investigation  was  designed  te  .‘omixire  die  disruptive  effects  of  visual,  audiiory,  luid 
cutaneous  (electrical)  stimulation  uixm  [xirsuit  rotor  tracking  iK'rforniance.  Subjects  were 
required  to  res(X)nd  to  a s(K-cified  signal  (ligiit,  soiuul,  or  electric  current)  while  engaged  in 
tracking.  Only  onv  modality  was  mnployeo  at  any  one  tune,  nii-ee  distractive  signal  detection 
tusks  were  iiseii;  (1)  simple  react.on  time  (RT),  (2)  disjunctive  R'P  re.juiring  a sixjtial  discriiiii- 
natiun  tuid  (3)  disjunctive  RT  requiring  an  intensity  disc riminat ion.  In  all  diree  cases  atten- 
tion to  visual  signals  significantly  impaired  trackbig  accuracy.  Neidier  auditory  nor  cutaneous 
stimulacion  disrupted  tracking  [X’lformance. 
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^itl  iroixiniocrics 

• Mijiinium  t^uliJc  IMinoiisums  for  OiK'rators  of  ;ui  luti’gralt'tl  Mri'-Conirol  System 
'I’M  22,  Unci. 

II.  \V.  Nelson,  J,  H . Leoparilo 

Compilation  of  data  concerning  minimum  dimensions  for  an  integrateii  fire  -control 
system . 


• See  Ill'll,  Staiulards  S-2-04  and  S-t>-S(i,  I’age  12. 


Arctic 

• A l.iterature  Survey  of  Human  Perfitrmance  under  Arctic  I'.nvironmi'ut 
I'M  0,  I incl . 

S.  1,.  Kevesman,  J.  K.  Hollis,  J.  H.  Mattson,  Jr. 

rill'  autliors  review  troop  oiK-rational  factors  in  tJii’  arctic  liy  surveying  the  literature 
anil  interviewing  organizations  that  do  such  research,  lliey  conchule  that:  (I)  arctic  condi- 
tions seem  to  affect  troop  ix-rfornumce  and  should  Ix'  considered  in  designhig  maciilnes  for 
arctic  use;  (2)  the  information  needed  to  adequately  modify  man-machine  systems  for  ari'tic 
use  is  not  yet  availahle;  (.))  tJie  effects  of  arctic  conditions  on  troop  oih' rational  factors  need 
more  detailed,  six-cific  study. 

• Humiin  Miiginee ring  , Arctic  I'ield  Liaison  Study 
I’M  Id,  Unci. 

L.  t’Jiarney,  1,.  I’.  Lee,  A.J.  Rosi- 

I'liis  ri'ixirl  givi'S  human  I'ligim-ering  intoi'inalion  alxiut  s|K'i  ific  iti'ins  of  Drdnanci'  equi)'- 
ment  usi'd  in  thi'  Alaskan  Uommand.  A fii'ld  liaison  team  ohsi-rvid  I'.M'icise  MOOSLHOKN  and 
visited  till' Arctic  i'est  Hrancli,  UDNARU,  at  h't , tiri'cly,  Alaska,  during  jannary  and  Lehniarv 
IdSti.  It  also  invi'stigated  somi-  items  furtJiei  at  ht , Richanlson,  Alaska.  I'liis  survey  had 
tlirei'  olijectives:  (1)  to  .uiswer  six'cific  (juestions  alxnit  tirdnance  equipment  in  tiu'  arctic; 

(2)  to  di'termine  the  imixutant  human  laigineering  prohlems  that  occur  undi'r  arctic  coiulitions; 
and  (d)  to  find  out  what  fiidd  i'X|)edii'nts  tlie  osi-rs  had  adopted,  and  liow  they  suggi'sti'ii  solving 
these  human  engineering  prohli-ms. 

riu'  liaison  team  intervieweil  Ixnh  officer  :nul  lUilisti'd  ix  rsonnel,  and  it  observed  llie 
firing  and  tactical  hamiling  of  equipment  hems  useil  in  Lxercisi'  MtXiSLHtiRN. 

• A Studv  of  tlold  Weather  Organizational  Mainti'iianci'  rroblems  (M2'*,  MS'*,  M7(i) 

'I'M  h-S7,  Unci. 

n,  K.  Andrew,  A.  S.  Ikicon,  A.  J.  Rosi' 

This  studi'  iuvi  st igati'd  mainti'iianci'  probk  ins  ot  tJie  Largo  Larrii  r M2'*,  Anqilubiinis 
Largo  Larrier  M7o,  and  the  Armoreil  Infant  rv  Vi  hicle  MS'*  under  cold-weather  conditions  by 
survi  ving  drivers  and  organizational  maintenanci'  men  assigind  to  the  Yukon  t’ommaiul, 

Al.iska,  Although  this  study  was  originallv  focussi'd  only  on  limiian  eiigiiu'eriiig  mauiteiiance 
pnibli'iiis,  its  scojx'  was  iiilargi-d  as  it  uncovi-ii'd  information  and  problems  'ii  other  areas. 
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Blast  - tUiosus  Monkeys 

• An  Mxploratofy  Study  Into  tlio  Bffccls  of  Low  Blast  I’rossurL' 
on  Behavior  in  Rlicsus  Monkeys 
TM  11-59,  Unci. 

J.  J.  Ronilw,  P,  Maitui 

Four  psycliologic.il-tcst-soiiliisticated  Rhesus  monkeys  were  ex{x)sed  to  ^0  shots  of  5-7 
pounds  per  square  inch  blast  iieak  overpressures,  and  cluuiges  ut  iK'havioral  phenomena  were 
noted . 

Literference  witli  jK-rformane'e  impn)vement  on  learning  tests  was  appiirent.  Selective 
decrements  in  motor  coordination  were  also  noted.  No  locomotor  activity  changes  were 
observett. 


Blast  - rransmission  - Monkey  Model 

• The  Propagation  of  Air  Shuck  Waves  on  a Biojiltysical  Model 
TM  17-61,  Unci. 

J,  J.  Romlw,  P,  Martin 

Shock  wave  characteristics  were  studie'd  in  tlte  field  alx)ut  and  witliin  tlie  Rliesus  monkey 
body  form.  Measurements  were  olkained  in  free  air,  top  of  ti>e  animal's  head,  tlie  mid-brain, 
and  tlie  lower  tliorax,  with  distance  iuul  ^xjsitlon  of  tlie  explosive  varied  in  relation  to  tlie 
aniniars  body,  'nie  study  of  shock  wave  transmission  from  one  Ixniy  level  to  iuiotlier  was 
accomplished,  and  tlie  problem  complexity  of  shock  wave  energy  distribution  in  the  field  of  tlie 
organism  was  ecuphaslzod.  Shock  wa  ve  forms  were  observed  to  lx.'  uniquely  characteristic  of 
the  medium  tlirougli  whicli  shock  wave  transmission  occurred.  In  addition,  Ixidy  tissue  was 
found  to  greatly  attenuate  the  shock  wave.  Hie  study  of  shock  wave  cliaracterisi  ics  in  anil 
alx)ut  biophysical  media  is  Ix-lieved  (o  Ih-  relatively  unexplored. 


Confinement 


• The  Effects  of  h'our  Hours  Confinement  in  Mobile  Armored  IV  rsonnel 
Carriers  on  Selected  Combat  Relevant  Skills:  A Pilot  Study 
TM  3-60,  Unci. 

S.  A.  Hicks 

niis  study  was  undertaken  to  determine  changes  in  general  comlxit  relevant  ixiTormance 
as  a result  of  four  hours  eoiifinement  in  a maneuvering  armored  ix-rsoniiel  carrier.  Fifty 
enlisted  men  were  tested  Ixilli  Ix’fore  and  after  eonfiuemeiU  on  tests  desigmxl  to  measure 
stamina,  resixinse  tin'e,  gross  motor  eoordtnatlon,  arm  steadiness,  eiiuiltlirium,  and  eye-arm 
eiKirdination,  'llie  four-hour  confinement  ix-riiKl  resulted  In  losses  in  all  areas.  The  losses 
were  statistically  significant  in  tliree  areas. 
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• 'Hie  Effects  of  h'l^tit  Hours  Confinement  in  Mobile  Armored 
Personnel  Carriers  on  Selected  Comlwt  Relevant  Skills:  Study  II 
TM  17-Wl,  Unci. 

S.  A.  Hicks 

Second  .study  in  a series  designed  to  determine  chaitges  in  general  combat  relevant 
performance  as  a result  of  sustained  confinement  in  a maneuvering  armored  personnel  carrier. 
TTie  purix)se  of  this  investigation  was  to  determine  the  effects  of  eigiit  hours  confinement. 

Forty  enlisted  men  were  tested  both  before  and  after  confinement  on  tests  designed  to  measure 
stamina,  eye-arm  coordination,  gross  motor  coordination,  arm  steadiness,  and  rifle  accuracy, 
nie  eight-hour  confinement  period  resulted  in  losses  in  three  areas.  The  losses  were  statisti- 
cally significant  in  two  areas. 

• The  Effects  of  Twelve  Hours  Confinement  in  .Static  Armorctl 
Personnel  Carriers  on  Selected  Combat  Relevant  Skil's:  Study  111 
TM  1-hl,  Unci. 

S.  A.  Hicks 

Third  study  in  c series  designed  to  determine  changes  in  general  combat  relevant 
(Xjrformance  as  a result  of  sustained  confinement  in  armored  [-lersonnel  carriers.  Tlie  purpose 
of  this  investigation  was  to  determine  changes  in  jierfbrmance  as  a result  of  12  hours  confine- 
ment in  static  (stationary)  armored  personnel  carriers.  Secondly,  it  was  intended  to  determine 
the  extent  to  which  subjects'  activity  level  contributes  to  tlie  observed  decrements.  Forty 
enlisted  men  were  tested  t>oth  before  and  alter  confinement  on  tests  designed  to  measure  stami- 
na, cy«..-.am  coordination,  gross  motor  coordination,  and  rifle  accuracy.  Tlie  12-hour  confine- 
ment |)eriod  resulted  in  statistically  significant  hisses  in  three  areas. 

• The  Effects  of  Twelve  Hours  Oonfinement  In  Mobile  Armored 
Personnel  Carriers  on  .Selected  Combat  Relevant  .Skills:  Study  IV 
TM  2-61,  Unci, 

S.  A.  Hicks 

Fourth  study  in  a series  designed  to  determine  changt's  in  general  combat  releviUit 
perhirmancc  as  a result  of  sustalneti  confinement  In  armored  jx-rsonnel  carriers,  nie  purjxisc 
of  tills  investigation  was  to  determine  changes  in  [ierform;uice  as  a result  of  12  hours  confine- 
mem  in  mobile  armored  [icrsoiuiel  carriers.  Forty  enlisted  men  weie  tested  IxTore  and  after 
confinement  on  tests  designed  to  measure  stamina,  eye-arm  coordination,  locomotor  cwirdina- 
tioii,  equilibrium,  and  hand-arm  steadiness.  The  12-hour  confinement  jx-riod  resulted  in 
statistically  significant  losses  Li  ‘'t'lmina  and  locomotor  coordination. 

• The  Effects  of  IVenty-Four  Hours  Confinement  in  Mobile  Armortxt 
Personnel  Carriers  on  Selected  Coinlxit  Relevant  Skills:  Study  V 
TM  23-61,  Unci. 

S . A . Hicks 

1-iftii  study  ill  a series  designed  to  determine  cliangvs  in  general  combat  relevant 
performance  as  a result  of  sustained  confinement  in  arinortxl  ix'rsuiuiel  carriers.  Hie  iMi-pise 
was  to  determine  changes  in  ix'rformanco  as  a result  of  24  hours  confinement  in  moliile 
armored  personnel  carriers.  Forty-four  enlistcxi  men  were  tested  Ix-fori-  and  after  cinifiiu-ment 
on  tests  designed  to  measure  stamina,  eye-arm  coordination,  locomotor  coordination,  etjuilib- 
rium,  and  hand -arm  steadincs.s,  Tlie  24 -hour  confinemert  [x-riod  resulted  in  .i  stati.stically 
significant  loss  in  eye-arm  cooi-tlinatioii  and  luuul-arm  steadiness. 
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• The  Effects  of  Twenty-Four  Hours  Confinement  in  Mobile  Armored 
Personnel  Carriers  on  Selected  Combat  Relevant  Skills;  A Follow  Up 
TM  7-62,  Unci. 

S.  A.  Hicks 

Sixth  study  in  a series  designed  to  determine  clianges  in  general  combat  relevant 
performance  as  a result  of  sustained  confinement  in  armored  personnel  carriers . The 
purpose  of  this  investigation  was  to  determine  changes  in  performance  as  a result  of  a con- 
finement period  of  24  hours  duration.  Forty -four  enlisted  men  were  tested  before  and  after 
confinement  on  tests  designed  to  measure  stamina,  eye-arm  coordbiation , locomotor  coordi- 
nation, equilibrium,  and  hand-arm  steadiness.  The  24-hour  confineme  it  period  resulted  in 
statistically  significant  losses  in  all  areas  excluding  eye-arm  coordlr  ition. 

• The  Effects  of  Repeated  Confinement  on  the 
Performance  of  Men  in  a Kot-Wet  Climate 
TM  7-63,  Unci, 

S.  A.  Hicks 

ITiis  investigation  is  die  seventh  m a series  designed  to  determine  changes  ui  general 
combat -relevant  performance  as  a result  of  sustained  confinement  in  armored  personnel 
carriers.  The  present  study  examined  how  hot -humid  environment  modified  die  perform- 
ance of  men  confined  to  an  armored  personnel  carrier.  Eleven  enlisted  men  took  tests  of 
choice  reaction  time,  hand -steadiness,  equilibrium,  and  running  speed  both  before  and  after 
confinement.  In  the  hot-wet  environment,  confinement  produced  statistically  significant 
losses  in  hand  steadiness,  equilibrium,  and  running  speed.  Recommendations  for  future 
research  are  included. 

• The  Effects  of  Repeated  Confinement  on  die 
Performance  of  Men  in  a Temperate  Environment 
TM  11-64,  Unci. 

S.  A.  Hicks 

This  investigation  is  the  eighth  in  a series  designed  to  determine  changes  in  performance 
as  a resuit  of  sustained  confinement  in  armored  personnel  carriers.  The  present  study 
examined  the  effects  of  confining  a single  group  of  subjects  for  a 12-hour  period  on  each  of 
five  successive  days.  Ninety  enlisted  men  took  tests  measuring  equilibrium,  stamina,  gross 
motor  coordination,  and  markatnanship.  There  were  statistically  significant  losses  in  all 
areas  after  the  initial  confinement  period.  Subsequent  trials  sliowed  progressively  smaller 
decienieiita  until,  at  the  end  of  the  final  session,  die  subjects  performed  at  the  pre-coafinement 
level.  It  was  concluded  that  repeated  exposure  to  confinement  produces  an  adaptation  plienom- 
enon  wliicii  voids  the  obviously  transient  effects  that  accompany  uiteiinittent  exjxisure. 

' •'^e  Effects  of  Confinement  on  the  Performtmee  of 

Mjonibat  Relevant  Skills.  Siimmary  R.eport 
TM  16-64,  Unci, 

S.  A,  Hicks 

'ibis  report  sunimarlrcs  the  results  of  die  U.  S.  Army  Human  Engineering  Laboratories 
program  on  confinement  in  armored  personnel  carriers.  The  results  are  reported  as  diey 
relate  to  the  goals  of  die  overall  program  and  as  individual  studies  relate  to  one  another. 
Vehicle  design  deficiencies  are  cited  and  discussed. 
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• Group  Behavior  in  rrolonged  Confinement:  Review  anti  Annotated  Bibliography 
- TM  K-h5,  Unci. 

A.  R.  Uonigfekl 

Field  and  lalxiratory  confinement  studies  were  reviewed  to  evaluate  existing  information 
and  to  identify  areas  where  future  research  v/iil  Ix'  needed. 

'Hie  studies  reviewed  deal  with  coirfinement  of  two  or  more  people  in  a restricted  Sf'wce 
for  a prolonged  period  of  time,  and  they  devote  particular  attention  to  how  performance 
degrades  under  such  conditions. 

Few  of  tlie  studies  yield  data  ju'rtinent  to  tlie  Army's  chief  interest  in  confinement;  how 
men  will  [lerform  during  prolonged  confinement  in  armored  vehicles. 

The  review  concludes  with  recommendations  for  studies  designed  to  yield  confinement 
information  more  directly  relevant  to  the  Army's  interest. 


Desert 

• Retwn  on  I’rcUuiinary  Observations  of  Human  Engineering  Problems  under  Dt'sert  Conditions 
I'M  11,  Unci. 

S.  L.  Revesman 

Mo.-it  tiriluance  ctiuipment  is  designed  for  use  in  extreme  environments.  While  tlie 
equipment  is  tested  to  assuie  it  will  oiierate  in  extreme  environments,  little  attention  is  given 
to  how  these  envinmmeius  affect  the  (xiople  who  use  it.  niis  reix'rt  gives  subjective  comments 
ulxiut  liow  desert  coiulitions  affect  the  man-machine  system,  and  how  much  they  affect  it. 

• Measurement  of  Temivratures  in  Various  Orilnance 
Equipment  tuider  the  Desert  Environment 

TM  14,  Line). 

S.  L.  Revesman,  F.  W.  Schulze 

The  lemperavures  encountered  by  (x-rsennel  oivu'ating  equipment  at  Yuma  Test  Station, 
Yuma,  Ariz.,  were  surveyetl  to  define  he  range  of  temperatures  tl.at  .vould  lx-  enctnmtered 
in  the  deseit,  a.s  a iwsis  for  simulation  hi  lalxiratory  tests, 

• Visual  Efficiencs  under  IX'seri  Conditions 
PM  20,  Unci. 

1..  1'.  Katchmar,  R.  E,  jelineV,  D.  0.  Hodge 

Dlls  study  attempiixl  to  find  out  how  .some  environnienlal  conditions  that  are  typical  in 
hot  deserts  affect  vi.sual  acuity,  tlepi*'  lerceqxion,  and  retinal  sensitivity  to  critica.  flicker 
frequency . 
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LiKtituig 

• Lighting  Small -Shelter  Interiors:  Griteria  and  an  Example 
TM  13-05,  Unci. 

G.  L.  Kurtz 

This  reix>rt  gives  lighting  criteria  and  ligliting-system  ilesign  methods  for  illiimuiating 
small-shelter  interiors  effectively.  It  suimnarizes  ilie  amounts  of  light  (quantity)  currently 
recommended  for  representative  visual  tasks,  as  well  as  Uio  practices  for  controlling  ligiit 
(quality). 

3'hen,  to  show  how  iliese  lighting -design  methods  are  actually  applied,  it  descrilies  a 
liglUing  system  designed  for  the  protxisetl  control  cab  of  a mobile  low-|iower  nuclear  ixjwer 
plant.  'Hiis  ligliting  system  was  evaluated  by  making  a ligluing  survey  in  a control-cab  mock- 
up.  The  results  showed  tlie  system  satisfied  tlie  ligliting  criteria  i stablished  for  tlie  shelter. 


Music  and  Vigilance 

• Vigihmce  witli  Eackgroiuul  Mush. 

TM  10-03,  Unci. 

W . Wokoun 

This  stuily  draws  together  two  sorts  of  work  --  aitemiits  to  improve  vigiliuice  ix'rform- 
ance  and  use  of  backgrouiul  music  in  industrial  settings  --  to  explore  tu'w  txickground  music 
affects  iK'rformance  on  a vigilance  task,  fourteen  subjt  ' ts  were  tested  ou  a simple  itisiunc- 
Cive  reaction  time  task,  which  ga\e  eigiit  stimuli  in  an  ho  o-'s  session.  Hie  indeiviulent 
variable  was  music  (a  si>ecially  ('rogrammcHt  Muzak  taiv  'ccording)  vs.  continuous  noise  (a 
small  fiui  in  die  exi*erimental  riHun).  I'he  peiTormunce  of  subjects  who  worked  while  lu-aring 
noise  did  not  changi’  significantly  during  the  hour.  However,  the  subiects  who  heard  Ixiek- 
groiuKl  music  resixindial  signilicantlv  Ix'tii  r (faster)  tlui  ing  the  latter  two-thinls  of  the  iunir 
than  they  had  at  first.  Also,  die  music  group  [vrformed  significantly  Ix'tter  in  the  mitldle 
third  of  the  hour  dian  during  die  last  thini.  Gther  tests,  comparing  the  groups  with  eaeli  other, 
rather  duui  with  themselves,  did  not  dc snonstrati’  significant  differi'iiees  with  the  numlyi  of 
sulijects  used. 

• Effects  of  Music  on  Work  Performance 
TM  1-hK,  Unci. 

W.  Wokoun 

Sixty -three  subjects  workeil  at  a vigilance  tusk  for  an  hour  while  listening  to  one  of  du  i e 
musical  programs.  Wliile  all  three  programs  included  the  same  23  selections,  the  Asceiiding 
Program  grew  steailily  more  lively,  and  do-  Oesceiuling  Program  grew  steadily  less  lively, 
whik'  the  Increasingly  Variable  Program  progressively  increased  the  contrast  Ix-tween  adjacint 
selections.  Results  showed  that  changing  die  sequence  of  the  23  seketioiis  lu'ofoundly  affeetid 
ri'actioii  times  and  vurialu'itii  s,  a;  well  as  iiulivulu.i!  eonsistiuiey . Subjects  jx  rforuud  tlie 
vigilance  tasx  fxtter  widi  the  Asceiuling  Program  than  with  die  otlu-r  two  programs. 
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• Work  Porfo nuance  witli  Music;  Instrumoutution  ami  I-'rcqucncy  Rcsixinsc 
TM  9'6S,  L'ncl. 

W.  Wokoun 

riiis  (.xpcriniciit  tostcal  wlicUicr  nuisic's  instruinemution  affects  rcsixinso  limes  on  a 
viv;ilancc  task.  Instrumentation  was  varied  by  re'strictmg  tlie  fre(]uency  ratige,  ilms  elimina- 
ting many  of  tJie  overtones  tliat  determine  timbre.  Foity-one  sulyjects  workeil  at  llie  task  for 
one  hour  while  listt'niiig;  to  a program  of  23  selections,  alternately  Wide-Range  atid  Filtered. 
The  subjects  showed  significantly  Ix-tter  alertjiess  during  tlie  Wide-Range  condition  tliroug^iout 
tlie  hour.  The  Filti'reil  condition  gave  slower  resixtnse,  greater  variability,  and  inferior  indi- 
vidual consistency.  Hence  tlie  music’s  instrumentation  had  several  significant  effects  on  alert- 
ness. In  addition,  tlie  more -stimulating  musical  program  here  apiX'ared  resixinsible  for  faster 
responses  ami  lower  variability  Ui;in  in  tlie  preceding  exix.'riment. 


Fligiit  Vision 

• Night  Fliglit  V'ision;  1.  Research  ProbU'ins  and  MetJiods 
TM  12-b«,  Unci. 

R.  W.  Biiuer 

Review  of  tlie  literature  in  aviation  ami  in  vision,  and  consiileration  of  photometric 
metliods  available,  raise  a numlK'r  of  fimdameiual  ()uestions  alxnit  cockpit  ligiiting.  Dark 
atlaixation  and  acuity  must  lie  examined  in  relation  to  the  total  cockpit  light  fliLX,  tlie  ambient 
illumination  outside  tlie  cockpit,  and  Uie  s(vciriil  comix)sition  of  llu’  light  flux,  b'uitliermore, 
the  aircraft  mission  re  iuiremeiils  must  lx-  ijicortx. rated  into  design  divisions.  I'he  program 
of  research  recommended  has  a character  consistuit  with  dial  [uoixiseil  by  Ikirteli,  INvist,  and 
Lazo  Photopic  and  scotopic  lumuiance,  itliotmiut ric  .uid  radiometric  mediods,  color 

coding  and  contrast,  and  acuity  at  low  hmiinaiices  are  reviewed.  Analytic  mediods  ari- 
descrilxil,  and  areas  rt'(|uiring  fundamental  human  faclois  resetireli  are  imlieaied. 

• Night  I'ligiit  V'isioii,  II.  Psvehophysie.  1 Uumpai  isons 
of  Threi'  dolors  of  Uockpit  Lightuig 

PM  13 -ok.  Unci. 

R.  W,  Rauer 

nu'ee  dufereiil  six’ctral  dislnlHilions  of  cockpit  dlsplav  lighting  were  investigated  as  tv) 
their  effects  on  dark  adaptation  ami  visual  acuity  iluriug  iiiglu  flight . I hi'se  disti ilxirioiis  were 
insirumeiil  and  panel  lighting  reel,  Umgsteii  (ck'ai)  white',  euul  Air  Force'  (lunar)  hliie-v.liUe'. 
Uockiht-ligluriig  hrigdiuiess  ((iliotupic  luminance),  ceilor  and  color  Cvimhinatious  with  die  aelditum 
of  indieator  lijdits  were  controlleel,  aiul  effects  on  liark  adaiHatiiin  ami  ehstant  visual  acuity  out  - 
side die  cockpit  were  measured.  Iiiteractions  among  lighting  colors,  jiliotopic  amt  scoleipic 
visual  acuities,  and  lumiiiaiiee  thresluilds  feu  objects  of  ilifferent  sizes  were  shown.  Re  suits 
were  discusseit  in  relation  te>  tin'  liteiature  on  eiark  tidai'tation  and  niglit  vision  m fligiit. 
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Noise  - Auditory  Acuity  Measurement  - Monkeys 

• A Method  for  Study  of  Hearing  Loss  and  Recovery  in  Rliesus  Monkeys 
TM  11-62,  Unci. 

P.  Martin,  ].  ].  Rombn 

A methoti  is  described  for  the  rapid  and  reliable  measurement  of  the  Rhesus  monkey's 
auditory  acuity.  This  metliod  proved  suitable  for  determining  the  animal's  hearing  loss  and 
subsequent  recovery.  Two  important  factors  of  the  method  were:  (1)  the  controlled  presen- 
tation of  the  pure  tone  stimulus  through  earphones  which  are  affixed  to  the  animal  by  means 
of  a newly  developed  phone -holding  device,  and  (2)  the  provision  for  obtaining  a clearly  defined 
indicator  response.  The  method  was  evaluated  in  terms  of  the  exposure  of  a monkey  to  one 
gun -generated  noise  impuise.  Post-exposure  audiograms  were  obtained  rapidly  and  witliout 
difficulty. 

• Hearing  Loss  in  the  Rhesus  Monkey  After  Repeated  Exposures  to  Identical  Noises 
TM  3-64,  Unci. 

J.  J.  Romha,  H.  W.  Gates 

Ttiis  experiment  is  the  first  in  a series  studying  hearing  loss  in  monkeys . Five  animals 
were  exposed  to  repeated  single-pulse  noises  alternately  at  72-  and  96-hour  intervals,  to 
observe  inter-subject  and  intra-subject  variations  in  hearing  behavior  under  similar  physical- 
noise  conditions.  Audiograms  were  taken  periodically,  from  two  minutes  after  exposure  to  72 
hours  later,  for  2 and  4 kc  test  tones.  Tlicre  were  distinctive  differences  in  individual  -animal 
patterns  of  hearing  loss  and  recovery.  Two  animals  clearly  showed  smaller  hearing  losses 
during  the  later  exposure.'  sessions,  and  tliat  loss  phenomenon  is  discussed. 


Noise  - Auditory  Fatigue 

• l xix'riments  on  Central  Factoi's  in  Auditory  F.«ig\ie 
'1  M 9-06,  Unci. 

C.  R.  Price,  L.  C.  Oatman 

The  central  facti-is  affecting  ))ure-tone  auditory  fa'.igue,  already  noted  by  Wernick  and 
' obiii-s,  were'  explored  furllier  in  three  exiXTiments . llie  first  exjvriment , replicating 
Wernick  and  Fobii.s’  study,  verified  tlieir  results.  However,  observations  made  during 
FxjK-riment  1 suggested  several  changes  in  I'rocedure,  winch  were  used  in  F,x}x:rimenis  II 
and  HI . 

Results  of  FxixTiments  11  and  111  indicate  that,  when  subjects  can  resume  tlireshokl 
tracking  after  tlie  exjxjsure  witliout  having  to  ilo  anytlimg  i ise  at  the  same  time  (such  as  wriiing 
an  answer  tt)  a iiroblem),  the  ditferences  Ix-tween  Uie  exix-rimenial  groujis  disapix-ar.  'T.ius 
tlie  effect  lliat  l ad  Ixen  ascrilx'd  to  central  factors  actually  seems  to  be  a jirocedural  ..rtifact. 
riiis  interpretation  is  consistent  wstli  the  procedures  and  findings  i.>f  in  evious  i x(X-nments . 
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Noi^  - Auditory  Detection  and  Localization 

• Auditory  Localization  of  Noises 
TM  4-65,  Unci. 

R.  W.  Bauer,  R.  F.  Blackmer 

This  report  summarizes  three  studies  of  unaided  auditory  localization  of  fixed  noise 
sources.  Pointing  was  as  accurate  as  aiming  at  auditory  targets  in  darkness.  Elevation 
errors  were  not  significantly  larger  than  azirnutli  errors.  Subjects  with  hearing  deviations 
(defects)  performed  as  well  as  non-deviant  subjects  (normals)  in  auditory  localization. 

• Noise  Localization  After  Unilateral  Attenuation 
TM  4-66,  Unci. 

R.  W.  Bauer,  J.  L.  Matuzsa,  R.  F.  Blackmer,  S.  Glucksberg 

Partial  rearing  lass  wan  simulated  by  insertion  of  V51-R  plastic  ear  plugs.  Subjects 
wore  plugs  continuously  for  p)eriods  ranging  from  six  hours  to  three  days.  Predictable  shifts 
in  localization  errors  were  observed  when  the  stimulus  was  a broad -hand  noise  made  up  of 
frequencies  above  3000  cycles  per  second.  Reorientation  in  azimuth  localization  with  ear 
plugs  inserted  required  three  days  or  more  unless  accelerated  by  specific  training. 

• Acoustical  Considerations  for  a Silent  Weapon  System:  An  Exploratory  Study  (U) 

TM  10-66,  Confidential  Report 

G.  R.  Garinther,  J.  B.  Moreland 

(U)  This  report  describes  several  detection  studies  for  dibferent  types  of  impulse  and 
steady-state  noises  associated  with  a silent  weapon  system.  Both  the  effect  of  attentiveness 
on  a listener's  ability  to  hear  these  noises  and  the  different  types  of  information  acquired  by 
people  listening  to  either  subsonic  or  supersonic  piojectiles  were  investigated. 


Noise  - Continuous  - Effects  ( m Behavior 

• Some  Effects  of  Noise  on  Human  Behavior 
TM  6-58,  Unci. 

N.  H.  Azrin 

Military  personnel  were  conditioned  according  to  a fixed -mterval  schedule  of  target 
presentation  and  exposed  to  various  conditions  of  noise.  li  was  luund  tliat  tlie  effect  of  noise 
on  behavior  was  largely  a function  of  whether  the  noise  had  any  differential  relation  to  the 
target  or  to  die  responses.  When  noise,  or  its  absence,  was  used  as  a discriminative  stimu- 
lus for  the  target,  respwnding  came  under  the  control  of  the  noise,  or  its  absence.  Similarly, 
v'hen  intense  noise,  or  its  absence,  was  made  contingent  upon  responses,  the  pattern  and  fre- 
quency of  respxjnding  were  found  to  vary  as  a function  of  tlie  conditions  of  noise  presentation. 
When  tin;  noise  was  not  presented  in  some  differential  relation  to  the  target  or  the  resjxmses, 
its  major  effects  were  transient  and  largely  predictable  on  the  basis  of  stimulus  change. 
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• 'I'lic  lU'fi’ct  I'f  Art'-'iii  inn  oii  Auditory  livokod  Potetitials 
TM  lS-(i8,  Unci. 

L.  V..  Datnian 

CMick-ovokod  [fotcntials  wcrn  recorded  from  unimestlietized  cats  witli  electrodes  clironi- 
cally  imnlated  in  tlie  auditory  cortex,  ochlear  nucleus,  and  round  window.  Tlie  clicks 
(irrelevant  stimuli)  were  presented  continuously  as  Iwckground  before,  during,  and  after  the 
presentation  of  a visual  discrimination  task  (relevant  stimuli)  which  attemjced  to  alter  the 
attentive  state  of  tlie  animals.  Tlie  mean  peak-to-|x;ak  amplitudes  of  averaged  ebek -evoked 
rcsixtnses  from  six  adult  femaie  cats  were  signific;  ntly  smaller  during  attention  to  tlie  visual 
discrimination  stimuli  when  compared  -tli  tlie  pr,.-discrimbiation  and  control  ix'riods.  Tliis 
relationshio  was  present  at  all  electrode  placements  for  five  experimental  animals  witli  itiiddle 
ear  muscles  cut  as  well  us  one  control  animal  witli  middle  ear  muscles  intact.  Ihc  results 
suggest  tliat  during  attention,  a ce.ntral  inliibitory  mechanism,  indeixiulcnt  of  middle  ear 
muscles,  modifies  click-evoked  resixinses  ixissii'iv  via  tlie  olivo-coclilear  bunole  whicu  termi- 
nates on  the  hair  cells  in  the  cochlea. 


Noise  - Continuous  ■ Vigilance 

• Relationships  of  Intermittent  Noise,  buer-Signal  I iterval 
and  Skin  Conductance  to  Vigilance  Behavior 
TM  7-59,  Unci. 

J.  F.  Dardano,  I.  Mower 


Relationships  of  intermitlent,  low -intensity,  ambient,  white  noise,  inter-signal  interval 
variability,  and  basal  skin  conductance  to  prolonged  observation  were  investigated.  Fnlisteil 
men  monitored  a catiiode  ray  tuix  screen  for  a continuous  three-hour  [XTiod  in  an  isolated 
environment.  Observers  were  required  to  differentiate  a total  of  180  critical  signals  wl'.ich 
differed  from  periodically  blinking  Ixickground  signal  only  by  a larger  amplituiie.  Performance 
was  measured  by  reaction  time. 

Monitoring  (X'rformance  did  not  deteriorate  wiiJi  low -variability  of  biter-signal  intervals, 
50  to  70  seconds.  Inlet mittent  noise  inqxiiied  performance  with  this  scliedule  by  sligiitly 
it'creasing  reaction  times  durbig  tlie  entire  session.  With  a greater  variability  of  mter-sigiial 
intervals,  iK.’rformaiice  deteriorated  continuously  during  the  vigil  and  was  unaffected  by  inter- 
mittent noise. 

A minimum  mter-slimulus  interval  of  00  seconds  resalted  in  an  Inverse  relationsliip 
between  reaction  time  and  lengtli  of  mter -stimulus  inierval,  at  least  up  to  tlie  mean  interval. 
Basal  skin  conductance  was  negatively  correlated  with  logaritlim  of  reaction  time  when  [x-r- 
formance  deteriorated  under  a signal  scliedule  requiring  continuous  observation. 


Noise  - Imtxds e 

• Psychologlcu!  and  Physiological  Flffecis  of  Muzzle  and  Breech  Blast 
TM  17-1,  Unci, 

W.  C.  Blair,  F.  W.  Schulze 

A reix)rt  on  a literature  search  to  guide  iuture  Invest Igailisis  of  psychological  and 
pliysiological  effects  of  muzzle  and  hreecti  b'ast. 
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• Fir«l  Interim  Rcixirt  - Psycho lo^tieal  and  Physiolo^icai 
Effects  of  Muzzle  ;uid  lUeech  Rhist 

PM  l7-<!,  Unci. 

W.  C.  mail- 

A rt'ixirt  on  desijjn,  metliodolofry,  results,  and  evaluatio.i  of  tlie  physiological  and 
psychological  effects  of  muzzle  and  breech  blast. 

• A Pilot  Study  of  Temixirary  nireshold  Shifts  Resiiltiiig  from 
lixixtsure  to  High -Intensity  Impulse  Noise 

I'M  19-61,  Unci, 

M.  G.  Smith,  G.  Goldstone 

This  investigation  was  a pilot  study  to  determine  tlie  tcmjxtrary  tlireshold  shifts  result- 
ing from  ex|X)sure  to  high -intensity  impulse  noise.  'I'he  tlireshold  shifts  induced  were  of  a 
temixirary  nature,  i.c.,  there  were  no  instances  of  permanent  liearing  losses  among  any  of 
the  experiiiientai  subjects.  ITie  purjXise  was  to  explore  various  physical  parameters  of  a 
sound  source  and  relate  tliem  to  any  decre.neuts  they  may  have  on  auditory  acuity.  Tliiity 
enlisted  men  received  audiometric  tests  botli  before  and  aftt'r  exi'Xisure  to  a higli -intensity 
impulse  noise  generated  by  an  M14  rifle.  Rate  and  number  of  impulses  were  varied  separately 
and  exaioined  at  three  test  frequencies, 

• Preliminary  Studies  of  tlie  Impulse-Noise  Effects  on  Human  Hearing  (Project  HUMIN) 

TM  IS-64,  Unci. 

D.  C,  Hodge,  H.  W.  Gates,  R.  IT  Sodorliolm , C.  P.  Helm,  R.  F.  Blackmcr 

This  report  summarizes  tlie  accoiiipilslunents  of  the  U,  S.  Army  Human  Engineerhig 
Lalxiratorios  impulse-noise  program  (Project  HUMIN).  After  reviewing  past  rescarcli  and 
stating  tlie  rationale  for  studying  how  impulse  noise  affects  human  subjects,  it  gives  detailed 
descriptions  of  tlie  apixiratus  and  precedures  which  have  been  d iveloixid  for  the  program.  The 
results  of  four  preliminary  impulse-noise  exivriincnts  witli  human  subjects  are  jiresented  and 
dlscussetl,  togetlier  with  certain  special  problems  which  have  arisen  during  tlie  conduct  of  nlie 
program.  Finally,  the  projected  future  course  of  tlie  project  is  outlined. 

• Rcliaiiility  of  Temixirury  Thresliold  Shifts  Caused  by  Repeated  Impulse-Noise  Ex^xisures 
TM  3-65,  Unci. 

D.  C.  Hodge,  R.  B.  McCommons,  R,  F.  Blackmcr 

IVeiity-two  subjects  were  exjiosed  to  tlie  same  gunfire -noise  condition  nine  times. 

I helr  auditory  tliresholds  were  measured  at  six  frequcncii'S  from  50(1  to  6000  cycles  per 
second  Ixifore  and  after  exjxjsure,  and  all  tcmjxirary  threshold  shifts  f'lTSs)  were  convertexi 
to  T1'S2  for  ease  of  comparison.  Fluctuations  in  mean  'l'TK2  were  five  dB  or  less  for  all  fre- 
quencies across  tlie  nine  exposures,  but  individual  differences  were  large  and  the  relinbility 
coefficients  were  small.  It  was  concluded  tliat,  while  reix.>attd -measurement  experimental 
designs  appear  appropriate  for  impulse -noise  studies,  group  data  are  more  meaningful  tliaii 
data  for  individual  subjects.  Very  small  samples  of  sulijects  should  not  be  used  for  such 
studies,  because  it  is  im(xirtunt  to  be  able  to  generalize  the  results  to  tlie  Army  as  a whole. 
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• Further  Studios  of  the  Reliability  of  Temporary  Tlireshold  Shift 
from  Impulse -Noise  Exixjsure 

TM  3-66,  Unci. 

D.  C.  Hodge,  R.  B.  McCommons 

Tliree  studies  were  conducted  to  determine  the  relialnlity,  under  various  exposure  con- 
ditions, of  temporary  threshold  shift  (TTS)  produced  by  impulse  noise.  Tlie  subjects,  who 
were  representative  of  the  Army  pcpulation,  were  tested  at  frequencies  throughout  tlie  range 
of  human  hearing.  Individual  subjects’  TrSs  were  not  consistent  enough  to  permit  any  mean- 
ingful generalizations.  However,  group-mean  TTS  was  a reliable  measure  of  impulse -noise 
effects  for  subjects  with  both  normal  ajtd  subnormal  hearing,  and  throughout  the  range  of 
audible  frequencies . Basing  interpretations  on  these  types  of  data  should  insure  that  results 
from  various  tests  will  be  comparable. 

• Reliability  of  Temporary  Threshold  Shift  from  Impulse -Noise  Exixusure 
TM  2-67,  Unci. 

D.  C.  Hodge,  R-  B.  McCommons 

A comprehensive  damage-risk  criterion  (DRC)  for  impulse-noise  exposure  is  needed, 
and  it  is  desirable  to  state  the  DRC  in  terms  of  allowable  TFS  (temporary  threshold  shift), 
since  TTS  is  both  a valid  and  convenient  measure  of  noise  effects  on  hearing.  This  is  possible 
only  if  TTS  is  also  a reliable  measure.  Four  TTS -reliability  studies  are  reported.  Tlie 
following  conclusions  are  reached.  (1)  Individual  subject’s  TTSs  are  not  sufficiently  reliable 
to  fiermit  generalization  of  impulse -noise  effects.  (2)  Group  mean  TTS  varies  only  sliglitly 
across  a series  of  exposures  and  is  considered  to  be  a reliable  (consistent,  repeatable) 
measure.  This  is  true  for  the  exposure  of  normal -hearing  subjects  to  oifferent  impulse-noise 
conditions,  for  the  TTSs  of  subnormal -healing  sibjects,  and  for  frequencies  reprcscntacivc  of 
the  whole  range  of  human  hearing.  (3)  The  formulation  of  an  impulse -noise  DRC  should  be 
based  on  group  data  (means,  quartiles,  etc.).  Samples  should  be  as  large  as  possilile  auid 
should  be  representative  of  the  population  to  which  generalization  of  results  is  desired. 

• Growth  of  Tenqxjrax-y  ihreshold  Shift  from  Impulse  Noise: 

A Metliodological  Study 

TM  10-67,  Unci. 

D.  C.  Hodge,  R.  B,  McCommons 

An  exixjriment  was  performed  (a)  to  validate  a procedure  for  determining  the  growth  rate 
of  temix)rary  threshold  shift  ( ITS)  from  impuisc-noise  exposure  mul  examine  the  range  of  ITS 
growth  rates  occurring  in  a sample  representative  of  tin.  Army  population;  and  (b)  to  see  liuw 
binaural  and  monaural  impulse-noise  exposures  differ  m tiicir  effects  on  ITS  growtli  rate. 
Thirty-nine  subjects  were  exixjsed  to  155  dB  peak-level  gunfire  impulses  imtil  tliey  demon  - 
strated 15  dll  TrS2  at  2,  4,  or  6 kHz.  'Ihe  results  showed  that  (a)  fewer  impulses  should  lx: 
administered  at  the  beginning  of  a test  session  to  Ixotter  estimate  the  shuix:  of  the  I'l'S  growtn 
function;  and  (b)  binaura.  exposure  to  impulse  noise,  under  tlie  conditions  employed  in  tins 
study,  did  not  result  in  consistently  faster  or  slower  rates  of  TI'S  growth  than  monaural  noise 
exposure . 
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♦ A lk.'!i;wioral  Stiuiy  of  ilic  Soiimt -Shadow  Hffcct  in  hrpulsc;  Noise 
I’M  I2-(i7,  Unci, 

D.  tl,  HodKO.  If.  13.  MeComnions 

The  sound "Hliadow  effect  of  Uie  human  heat)  in  an  impulse-noise  field  was  studied  by 
ex(X)sinj’  27  subjects  to  j>tt,\fire  so  their  left  ears  were  normal  to  die  oncoming  shock  wave 
(near  ear)  and  their  riglit  ears  were  protected  by  the  siiadow  of  die  liead  (far  ear).  Noise 
exixisure  was  continiiexi  until  the  subject's  near  ear  demonstrated  15  dB  tenifxirary  direshold 
shift  (Tl'S;  iuid  die  [xist-extxisure  ITS  in  near  and  far  ears  was  compared.  Peak  pressure 
level  at  the  entriuice  of  die  far  ear  canal  was  less  than  oni'-haif  diat  found  at  die  near  ear 
(153  vs.  161  ilB  re  0.0002  microlKir).  Mean  ITS  was  significantly  smaller  in  die  far  cars 
diun  it  was  in  die  near  ears,  'llic  mean  "protection"  afforded  die  far  ear  by  die  head’s  sliai'.iw 
ranged  from  three  tlB  at  1 kHz  to  12  tlB  at  6 kHz.  The  implications  of  the  findings  for  die  pi  >- 
tectlon  of  wea[X)n  crewmen  are  discussed. 

• Criteria  for  Assessing  Hearing  Damage  Risk  from  Impulse -Noise  Kxposure 
TM  13-67,  Unci. 

R.  R.  A.  Coles,  G.  R.  Gariiidier,  D.  C.  Hodge,  C.  G.  Rice 

This  paper  presents  criteria  for  assessing  damage  risk  from  impulse-noise  exposure. 
Tlio  criteria  arc  based  on  conclusions  of  indeiiondent  British  and  American  studies  and  on  dit 
work  of  other  research  workers  in  diis  field.  Most  of  die  studies  which  led  to  diese  criteria 
were  performed  widi  noise  from  small  arms,  but  the  criteria  are  general  enougii  to  permit 
assessment  of  most  odior  tyixis  of  impulse  noise.  Tie  variables  which  must  be  considered  in 
determining  die  ixitcntial  liearing  hazard  luid  ui  making  practical  application  of  the  criteria  are 
presented,  and  die  parameters  which  iiiust  Ixi  measured  are  defined.  Tiie  measurement  tech- 
ni<|ue  and  type  of  transducers  to  be  used  are  discussoil. 


Noise  Liter. s ity'a  Effect  on  Latency 

• Resixjiise  Latencies  in  tiie  Rliesus  Monkey  as  a Function  of  Tone  Intensity 
TM  3-63,  Unci. 

11.  W.  Gates,  J.  J.  Romba,  P.  Martin 

All  analysis  was  made  of  resjxmsi-  latencies  of  four  ymmg-adult,  audiometrie -test- 
sopliistieated  Rluesus  monkevs  to  near-diresiu/hl  two-kilocyeie  atimuhis  tones.  The  animals 
ivi-re  restraiiieii  duidiig  the  test,  and  headphones  wi  re  used  to  ileliver  die  ti.ne.  Lqual  lug  unit 
decreases  in  stimulus  intensity  producixl  a ixisitively  accelerated  res|x>nse  hitency  curve  for 
the  group.  Variances  tended  to  increase  logarithmically  with  a decrease  in  stimulus  intensity, 
tliougii  variability  was  consistent  tliroiigliout  die  ten  ilays  of  testing  widiin  each  intensity  kwel. 
Latency  measurements  provide  an  ohjt'Ctive  indication  of  "goodne.ss  of  |XTfoniKmce"  during 
sensory  tliresliohl  testing  of  aiiiiiinls. 
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Noise  - Measurement 


• Transducer  Techniques  for  Measuring  the  Effect  of  Small-Arms'  Noise  on  Hearing 
TM  11-65,  Unci. 

G.  R.  Garinther,  ].  B.  Moreland 

Tills  study  investigated  several  types  of  transducers  which  might  be  considered  for  use 
when  evaluating  the  hearing  ha2ard  of  pressure  waves  tliat  small  arms  produce.  In  measuring 
the  small  arms'  peak  sound -pressure  level,  error  was  directly  proportional  to  the  measured 
rise  times  and  inversely  proportional  to  the  positive  pressure  duration  of  the  wave.  The  most 
accurate  results  were  obtained  by  positioning  the  transducers  vertically,  with  tlie  pressure 
wave  grazing  the  sensing  surface  at  9CP  incidence.  Moreover,  there  was  good  agreement 
between  measurements  made  with  a wide -band  piezoelectric  transducer  and  tliose  made  with 
a wide-band  condenser  micropihone.  Finally,  plstonphone  calibrations  at  low  levels  (127  dB) 
compare  favorably  with  shock -tube  calibrations  at  high  levels  (170  to  180  dB). 


Noise  - Middle-Ear  Attenuation 

•Middle-Ear  Muscle  Effects  on  Low -Intensity  Sounds 
TM  16-65,  Unci. 

G.  R.  Price 

Experiments  in  which  loudness  judgments  have  bet  ■ made  for  a tone  in  cne  ear  while 
another  tone  has  been  present  in  tlie  opposite  car  have  questioned  the  role  played  by  the  middle - 
ear  muscles.  Loudness  judgments  probably  involve  botli  central  and  [X'ripheral  factors.  In 
order  to  evaluate  the  pcrijiheral  factors,  cochlear  ixitentials  were  measured  on  12  liglitly 
anestlietized  cats.  There  were  changes  hi  the  cochlear  ix>tential  to  pure  tones  In  one  ear 
(ranging  in  frequency  from  0.2  to  10  kilocycles)  from  middle-ear  muscle  activity  elicitetl  by 
contralateral  two-second  pure-tone  bursts  (ranging  from  0.65  to  5 kilocycles)  as  the  tones 
pi'oducing  the  cochlear  potentials  were  varied  in  intensity.  As  tlie  intensity  of  the  measured 
tone  was  varied,  the  size  of  the  effect  (in  dB)  remained  constant. 


Noise  Protection 


• Effectiveness  of  die  V-51R  Ear  Plug  widi  Imimlse  Pressures  up  to  8 psi 
TM  1-63,  Unci. 

B.  Jacobson,  E.  M.  Dyer,  R.J.  Marone 

The  protection  diat  the  V-51R  car  plug  provides  against  high -Intensity  impulse  noise  was 
determined  for  simulated  rapid-fire  field  conditions.  Twenty  enlisted  men  were  exixised  to  2, 

4,  and  6 ixmnds  jx-'r  square  inch  peak  overpreasures  generated  by  n lOSmm  howitzer,  'nieir 
temixirary  tlireshold  shifts  were  ttien  measured  at  2000  and  4000  cycles  iier  second.  The  ivsiilts 
indicated  that  inserting  the  V-5IR  ear  plug  without  cnecktng  Its  fit  does  not  give  adequate  pro- 
tection to  all  [lersoiuiel.  It  was  also  found  Uiut  a protection -checked  ear  (ear  plug  Inserted  to 
minimize  die  level  of  a reference  sound)  gave  adequate  protection  widi  impulse  pressures  up 
to  8 psi. 
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• Attenuation  Provided  by  Fingers,  Palms,  Tragi,  and  V-5iR  Ear  Plugs 
TM  2-68,  Unci. 

H.  H.  Holland,  Jr. 

Measurements  of  the  attenuation  of  noise  provided  by  use  of  the  fingers,  palms,  tragi, 
and  V-5iR  ear  plugs  are  presented  for  nine  test  tones.  Tlie  results  of  tlie  study  show  that  the 
tragi  provide  the  best  attenuation,  the  palms  and  fingers  sligiitly  iess  attenuation,  and  tlie  ear 
plugs  the  least  attenuation. 


Noise  - Systems 

• Studies  done  witli  specific  systems: 

Technical  Memoranda  Standard 


7-58 

14-61 

4-63 

3-64 

S-1-63B,  Maximum  Noise  Level  for  A^rmy 

10-58 

20-61 

10-63 

15-64 

Materiel  Command  Equipment 

8-60 

12-62 

12-63 

1-65 

12-60 

23-62 

14-63 

5-65 

Padding  - Vehicles 

• Personnel  Protection  Padding  for  Military  Vehicles 
TM  1,  Unci. 

W.  W.  Snyder,  C.  L.  Reno 

Tliis  report  points  out  certain  factors  --  softness  and  energy  absorption  --  v/hich  should 
be  considered  in  selecting  padding  materials  to  protect  personnel  in  military  vehicles.  How- 
ever, the  writers  question  whether  specific  criteria  should  be  developed  for  these  factors. 


Rest  Periods 


• TTie  Motivational  Effects  of  Rest  Periods  on  Pcrformimce 
TM  8-59,  Unci. 

S,  A.  Hicks 


This  study  investigated  the  effects  of  different  rest  schedules  on  the  performance  of  a 
heavy  rotary  task.  'Phe  schedules  used  were:  (1)  fixed  interval  --  rest  after  a given  amount 
of  time;  (2)  fixed  ratio  --  rest  after  a given  number  of  responses.  Tlie  results  indicate  tliat, 
for  the  typ>e  of  task  under  consideration  here,  tlie  fixed-ratio  schedule  elicits  greater  total  out- 
put than  does  tlie  fixed-interval  schedule.  Tliere  are  indications  that  this  effect  may  be  a direct 
result  of  tlie  work  load  or  physical  strength  of  the  operator.  Variables  requiring  further 
investigation  are  cited  in  this  report. 
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Stress 


• The  Effects  of  Stress  on  tlio  Performance  of  Riflemen  (U) 

TM  5-66,  Confidential  Report 

j.  P.  Torre,  Jr.,  R.  R,  Kramer 

(U)  Two  studies  report  how  riflemen  performed  under  stress.  In  both  studies  the  stres- 
sor was  a BB  gvm,  which  shot  at  tlie  riflemen  unless  he  shot  at  and  hit  a man-silhouette  target 
in  a predetermined  time. 

(U)  Two  techniques  of  firing  --  aiming  and  [lointing  --  and  two  types  of  weapons  --  M14 
and  M16  --  were  compared  witli  and  witliout  stress. 

• Chronic  Free  OjU'cant  Avoidaiice  as  a Psychological  Stress:  A Re-Evaluation 
TM  10-68,  Unci. 

M.  D.  Levine,  T.  P.  Gordon,  W.  J,  Jolinson,  R.  M.  Rose 

Rliesus  monkeys  were  mamtained  for  30  days  on  a modified  free  operant  avoidance 
schedule  in  order  to  evaluate  tltis  jiaradigm  as  a chronic  stress.  Subjects  were  run  in  four 
groups  to  assess  tlie  seinirato  contributions  of  human  contact,  intcrsubject  interactkn  and 
chair  restraint.  Urinary  l7-hydroxycorticosteroid  (17-OHCS)  levels  and  gastrointestinal 
ulcers  were  used  as  stress  measures.  Chronic  exjvjsure  to  this  paradigm  did  not  necessarily 
produce  a stressed  organism  or  gastrointestinal  (wtliology.  The  adrenal  corticosteroids  did, 
however,  provide  a sensitive,  objective  index  of  emotionality.  For  all  four  experimental  con- 
ditions, most  subjects  had  lower  17-OHCS  levels  during  the  30  days  of  shock  avoidance  (stress 
period)  tJian  during  eitlier  adaptation  or  training  and  were  free  tjf  I'wthology  at  autopsy . One 
animal,  however,  demonstrated  elevated  17-OHCS  levels  througliout  the  study  (45  days)  and 
upon  autopsy  was  shown  to  have  a frank  gastric  ulcer.  The  data  suggest  tiiat  the  individual 
difference  variable  is  much  more  Important  titan  tlie  stress  situation  itself. 


Tropical 


• Tlie  Human  ntermal  Environment  in  a Wet  Tropical  Area  (Operation  SWAMP  FOX  II) 
TM  1-64,  Unci. 

A.  A.  Woixlward,  Jr. 


During  Operation  SWAMP  FOX  II  observations  were  made  on  the  human  tltermal  environ- 
ment during  tlie  tropical  rainy  season  in  Panama.  TItls  rejxtn.  giv>-s  hourly  measurements,  for 
43  consecutive  dava,  for  air  temperature,  humidity,  air  movement,  solar  radiation,  and  WBGT 
Index . 

Tlte  results  show  the  imixtrtance  of  knowing  hourly  variations  in  environmental  variaiiles 
in  assessing  the  severity  of  the  thermal  environment  to  men.  Conditions  severe  enougi.  to 
affect  human  perforir.j  ico  adversely  occurred  only  during  the  four  middle  hours  of  the  day. 

The  results  indicate  tlie  primary  imixirtonce  of  solar  radiation  hi  determlnmg  whetlier  tlie 
thermal  environment  will  become  stressful  to  humans.  The  inadequacies  of  standard  meteor- 
ological data  for  estimation  of  human  tliermal  stress  are  discussed. 
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• Physiological  Rcsixaiscs  of  Men  to  Wot  Tropical  Environmental  Conditions 
(OiX'ration  SWAMP  FOX  II) 

TM  2-64,  Unci. 

A.  A.  Woodward,  Jr. 

During  Ojx'ration  SWAMP  FOX  II  in  Panama,  men  under  heat  stress  were  observtxi  while 
walking  up  and  down  a 12.5'^  siope  and  while  confined  (as  a squad)  for  up  to  six  liours  m an 
armcretl  pt^rsonnel  carrier  at  an  unforested  tropical  site.  Measurements  of  bodily  tem[x>ra- 
tures,  pulse  rates,  and  sweat  production  were  used  as  indices  of  hsat  strain  in  tlie  men. 

Subjects  walking  in  tlie  sun,  unloaded,  did  not  suffer  excessive  heat  strain  under  midday 
tropical  conditions.  About  two-thirds  of  die  sweat  produced  was  eva(X)rated  for  body  cooling. 

Data  on  confined  men  sliowed  diere  was  little  risk  diey  would  tecome  heat  casualties  when 
exixised  to  Effective  Temperatures  up  to  33. ,1*^  C.  (‘>2.0°  F.)  for  as  long  as  four  hours.  'Die 
men  showed  jihysiological  adjustments  to  changes  in  environmental  stress  in  less  tlian  10  minutes. 


Vehicles  - Rear-View  Mirrors 


• Human  Factors  Analysis  of  Rear-View  Mirrors  for  Motor  Vehicles 
TM  11-03,  I'ncl. 

G.  D.  Pettit 

Tills  study's  ^uirixise  was  to  examine,  from  a human  engineering  point  of  view,  the  basic 
requirements  for  rear-view  mirrors  used  on  large  cargo  trucks  ;ind  Ixises:  wl'.y  a rear -view 
mirror  is  needed,  when  iuid  wliere  the  driver  needs  it  most,  where  it  shoultl  be'  located,  and 
what  physical  and  optical  characteristics  it  should  have  for  die  driver  to  make  die  necessary 
judgments,  llie  study  uicludtxi  a literary  review  of  literature  concerned  with  rear-viev/ 
requirements,  liigliway  problems  ;uid  rear-view  mirror  design,  as  well  as  a giajilucal  mialysis 
of  rear-vision  requirements  for  iargi'  cargo  vehicles  traveluig  on  multilane  bigiiways  in  heavy 
traffic . 


Vehicles  - Pliysiologicai  Pathology 

• A Partial  Review  of  the  i.iterature  on  Pliysiologicai  Disorders 
Resulting  from  the  Gpenstion  of  Motor  Vehicles 
TM  17-62,  Unci. 

J.  W.  Lewis 

A review  of  available  Uteraturi.'  on  physiological  difficulties  arising  from  ridiug  and 
driving  automotive  vehicles  is  presenteii.  Findings  indicate  diat  a numlx'r  of  jiliysical  com- 
plaints show  causes  arlsuig  from  the  shocks  ami  vibrations  tnuisnmted  to  du'  o[X'rator  as  a 
result  of  inadequate  consideration  of  si'ating  .uul  sus(X'nsion. 
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Vehicles  •■  Prone  Posture 


• A Discussion  of  the  Concept  of  the  Prone  Arranjjeinent 
for  Track-Laying  Combat  Vehicles 

TM  4.  Unci, 

J.  A.  Stephens 

Designers  have  already  considered  using  the  prone  position,  rather  than  the  usual  seated 
position,  for  aircraft  pilots.  Pi  one  driving  could  pave  the  way  for  lower -silhouette  tanks  by 
reducing  the  height  needed  for  tite  driver's  compartment.  But  design  criteria  for  prone 
arrangement  in  an  airplane  are  not  directly  api’illcoble  to  tanks,  and  the  prone  beds  develojK-d 
so  far  do  not  reduce  vertical  space  requirements  much.  The  autiior  discusses  specific  require- 
ments for  developing  a prone  arrangement  for  tanks. 

• Driver’s  Position  in  Tanks 
TM  13,  Unci. 

J.  A.  Stepliens,  J.  0.  Weisz,  D.  C.  Hoage 

This  study  evaluated  how  a prone  position,  as  comitared  with  a seated  position,  affects 
psychomotor  performance.  A group  of  military  personnel  manipulated  steering-type  controls 
in  both  positions . 

Tlie  authors  conclude  that;  (1)  psychomoior  nerformance,  as  measured  in  this  study. 

Sire  ns  Cbsentlally  die  same  in  iA>ch  positions;  (2;  there  was  a learnmg  effect:  the  jxisition 
tested  second  alwavs  grve  better  performance  than  the  first  one;  (3)  because  the  subj  ects  were 
tested  for  limited  times  only,  there  is  no  way  to  teil  how  continuing  performance  in  a jvDsition  -- 
as  in  driving  a track-laying  vehicle  --  woula  affect  efficiency, 

• Driver's  Position  in  Tanks:  A Field  Evaluation  of  Uie  Prone  Position 
TM  27,  Unci. 

H.  F.  Pohlmami,  Jr.,  J.  E.  Leopardo 

An  evaluation  of  a driver's  ability  to  operate  a tracked  vehicle  (modified  M41  tank)  frtim 
the  folly  prone  position. 


Vehicles  - Rating  Scale 

• Evaluation  of  Vehicle  Rating  Scale 
TM  8,  Unci. 

J.  R.  Hollis 

Several  experimental  rating  scales  were  designed  before  a trial  form  was  accepted. 
Items  were  selected  after  examination  of  the  various  types  of  wheeled  vehicles  and  driving 
them  on  all  t”pes  of  terrain  under  various  conditions,  to  try  to  simulate  tlie  vehicles'  tactical 
use.  The  initial  scale  items  were  tested  wiUi  small  samples  of  test  drivers,  then  the  items 
were  reworded  and  tried  out  again,  until  an  acceptable  IL-t  of  Items  had  been  develojoed.  To 
check  the  scale's  usability.  It  was  administered  to  a group  of  Transportation  Coriw  drivers 
at  Fort  Eustis.  Reliabilities  were  calculated  separately  for  men  who  had  driven  less  than  a 
year,  and  for  those  who  had  driven  more  than  a year.  'Die  scale's  validity  was  not  checketl, 
since  the  items  had  bf;en  selected  for  tlieir  "face  validity," 
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Vehicles  - Turret  Position  for  Driver 


• Human  Factors  Evaluation  of  Tank  Driving  from  a Turret  Position  (U) 

TM  6-66,  Confidential  Report 

G.  L.  Horley,  A.  J„  Eckles,  III,  R.  V.  Krogli 

(U)  This  report  gives  tae  results  of  a tank -driving  test  conducted  at  Lansburg,  Germany, 
for  the  GS/FRG  MBT  program.  Two  separate  driver’s  positions  were  evaluated:  a driver’s 
position  in  the  hull  and  a driver's  position  in  the  turret.  The  subjects  were  five  tank  drivers 
and  two  tank  commanders  from  the  Federal  Republic  of  Germany  and  U.  S.  forces  stationed  in 
Germany.  The  test  measured  driver-vehicle  performance  and  driver-commander-velucle  per- 
forniance  under  selected  tactical -terrain  conditions.  The  driver's  "g"  environment  was  also 
measured  for  tlie  two  driver's  stations  with  the  test  vehicle  traversing  a straight  cross-country 
course  at  its  maximum  speed.  Human  engineering  recommendations  are  made  for  improving 
tlie  design  of  a tank-turret  driver's  station. 


SYSTEMS 


Part  2.  SYSTEMS  EVALUATIONS 


Aircraft  - Crew  Composition 

• An  Analytical  Methodology  for  Estimating  Crew  Composition 
of  a Two -Man  Army  Aerial  Vehicle 
TM  7-66,  Unci. 

M.  A.  Famiglietti,  S.  Moreland,  J.  H.  Sullivan 

This  report  describes  a method  for  making  coarse  quantitative  estimates  of  crew  com- 
position for  a two -man  Army  aerial  vehicle.  It  assumes  that  crew  composition  depends  pre- 
dominantly on  the  tasks  men  are  assigned  to  perform. 

For  illustration  the  method  is  applied  to  an  aerial -vehicle  concept  for  high-speed,  low- 
altitude  surveillance  and  target  acquisition. 


Aircraft  - Voice-Warning  System 

• Army  Aircraft  Voice-Warning  System  Study 
TM  6-68,  Unci. 

J.  S.  Brown,  C.  M,  Bertone,  R.  W.  Obermayer 

Tliis  report  describes  an  analytical  study  that  was  intended  to  serve  as  a basis  for  the 
application  cf  voice -warning  systems  (VWS)  for  the  UH-IB  and  UH-ID  (Huey),  AH-IG  (Cobra), 
CH-47  (Chinook),  CH-54  (Skycrane),  andOV-1  (Mohawk).  The  following  problems  of  installing 
a VWS  in  these  Army  aircraft  were  studied;  (1)  the  identification  and  selection  of  messages 
for  maximum  effectiveness;  (2)  tlie  determination  of  priority  sequences;  and  (3)  the  integration 
of  the  V'WS  into  existmg  cockpits,  llie  study  involved  the  collection  of  basic  data  and  the  con- 
duct and  validation  of  mission  analyses,  operational  sequence  diagrams,  task  analyses,  air  - 
craft configuration  analyses,  pilot  opinion  surveys,  and  Army  aircraft  accident  analyses.  In 
this  repoit,  priority  sequences  are  derived  for  all  major  emergencies  for  die  six  vehicles; 
furUtcr  analytical  effort  is  described  which  reduced  the  list  to  20  messages  for  inclusion  in  the 
VWS.  For  eacii  aircraft,  two  lists  of  20  messages  are  proixised;  one  list  assumes  additional 
sensors,  while  die  second  assumes  the  current  sensor  system.  Recommendations  are  made 
for  message  structure  anti  content,  priority  sequences,  bitegration  of  the  VWS  with  die  current 
visual-vi'aming  system,  general  sensor  requirements,  interlocking  Ixitwecn  VWS  messages, 
and  odier  related  considerations. 


AiUia^cr^t  Mounts 

• Rejxirt  on  Conference  Reviewing  Project  IM  S02-08-U32, 

Weajxin,  Short  Range,  Antiaircraft,  Including  Mtmnt 
TM  S,  Unci. 

W.  W.  Snyder 

'rUis  reixirt  gives  a human  factor  engineering  evaluation  of  diree  muniits  --  gain,  anti- 
aircraft sliort  range  1170;  (ierlikon  tyix'  o,  JIA,  Ser.  No.  4;  aiul  gnm,  antiaircraft  >.l'.oit  range 
T175. 


jRBCSiaMO  PAOI 


SYSTEMS 


Antitank  Guided  Missile,  SS-11 

• A Human  Factors  Engineering  Evaluation  of  the  SS-11  Antitank  Guided  Missile 
TM  16-60,  Unci. 

F.  M.  McIntyre 


Report  of  specific  human  factors  deficiencies  in  the  SS-11  Antitank  Guided  Missile 
System  (ATGM)  ground  equipment,  M38A1  1/4-ton,  M-59,  M- 113  Armored  Personnel  Carrier, 
and  HU-1  helicopter  launchers.  Report  written  as  a result  of  ordnance  evaluation  of  SS-11 
system.  Includes  comparison  of  SS-11  ATGM  ground  equipment  with  ENTAC  ATGM  ground 
equipment . 


Antitank  Weapons 

• Gunners'  Aiming  Errors  in  Antitank  Weapons  (U) 

TM  5-64,  Confidential  Report 
R.  T.  Gschwind 

(U)  This  report  shows  the  im{X}rtance  of  gunners'  aiming  errors  in  tJie  use  of  antitank 
weapons.  It  reports  on  field  tests  which  measured  aiming  errors  of  several  types  of  weapons, 
and  it  relates  these  results  to  present  MAW  requirements. 


• Gunner  Aiming  Errors  v/ith  the  MAC  and  DC  Medium  Antitank  Weapon  Systems  (U) 
TM  8-66,  Confidential  Report 
R.  T.  Gscliwind 


(U)  These  tests  were  conducted  to  describe  the  gunner's  contribution  to  total  system 
error  with  the  MAC  and  DC  Medium  Antitank  Weapons.  Tlie  configurations,  noise,  blast,  and 
firing  reactions  were  simulated.  Six  gunners  fired  at  Ixitli  stationary  tmd  moving  targets.  The 
results  show  aiming  error  at  the  moment  of  trigger  pull,  the  way  firing  clianges  aim,  and  aim- 
ing error  for  several  seconds  after  firing. 


• Ability  of  Shooters  to  Gauge  TWo-Round  Bursts  from  tlie  AR15  Rifle 
TM  9-63,  Line!. 

J.  P.  Torre,  Jr. 


I'his  study  examined  tlie  abiUty  of  ten  shooters  to  fire  automatic  bursts  of  two  rounds  per 
trigger  ['nill  from  the  AR15  rifle  imder  tliree  different  firing  conilitions.  Under  tlie.se  firbig  con- 
ditions shooters  can  be  expected  to  olxain  a rwo-rouiut  burst  )x-r  trigger  pull  ai'iu'oximately  75 
percent  of  the  time. 
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Armored  Infantry  Vehicle 

• Human  Engineering  Survey  of  Armored  Infantry  Vehicle,  MS9 
TM  26,  Unci. 

E.  Chamey.  A.  ].  Rose,  L.  T.  Lee 

Resu  s given  summarize  a study  conducted  among  crewmen  of  the  Armor  i Infantry 
Vehicle,  M59,  to  examme  tlie  human  engineering  problems  it  poses  for  typical  line  units.  The 
report  includes  a discussion  of  specific  difficulties  and  field  expedients  employed,  as  well  as 
the  suggestions  and  recommendations  that  were  offered  by  the  more -than -500  men  interviewed 
during  the  study. 


Cargo  Truck,  XM520E1 

• An  Evaluation  Technique  and  FcasibiUty  Study  of  Shock  and  Vibration  Protection 
for  an  Experimental  Driver's  Seat  in  the  8-ton,  4x4  Cargo  Truck,  XM520E1 
TM  13-63,  Unci. 

D.  M.  King,  J.  H.  Lea 

This  report  discusses  a study  which  was  undertaken  to  determine  tlie  feasibility  of 
improving  tlie  shock  and  vibration  protection  offered  by  a seat  for  tlie  driver  of  the  8 -ton, 

4x4,  Cargo  Truck,  XM520E1.  ITie  major  pliases  of  tliis  study  were:  (1)  planning  a quanti- 
tative metliod  of  evaluation  and  tl'.e  required  instrumentation  for  determining  tlie  effectiveness 
of  shock  and  vibration  protection;  (2)  applying  certain  engineering  principles  from  a human 
factors  viewjxiint  to  explore  tlie  possibilities  of  increasing  shock  and  vibration  protection  for 
the  ojx^rator  of  the  XM520E1;  (3)  a test  and  subsequent  quantitative  evaluation  of  tlie  experi- 
mental scat,  as  compared  witli  the  present  vehicle  seat. 


Carrier,  Command  Post,  XM577 

• Human  Factors  Evaluation  of  die  Carrier,  Command  Post, 

Ligiit,  Tracked  XM577;  Systems  Noise  F.valuation 
TM  14-63,  Unci. 

C.  R.  Carindier,  R.  IXmley 

Noise  measurements  in  die  XM.S77  Command  Post  Vehicle  were  made  widi  die  vehicle 
Ixitli  stationary  ami  moving.  Soimd  iiower  k vel  ;uid  directivity  indices  were  obtained  for  the 
auxiliary  generator. 

'File  noise  proiluced  hy  the  moving  vehicle  presents  u hearing  hazard  to  (XTsonnel  who 
have  no  ear  protection,  and  direct  voice  comimmieiilions  witiiin  die  vehicle  were  nearl;, 
imixissihle . 'Die  statiomu  y vehicle  with  lelelype  and  vehie  U' -mounted  auxiliary  generator 
operating  preseiued  no  hearuig  hazirtl;  Ixit  prolonged  eonversation  will  lx-  very  liifficult  in 
the  XM577. 
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SYSTHMS 


Cor}y)ral 

• Human  Engmt;cring  Comiwrison  Study  of  the  Ground  Guidance 
Stations  of  Cor}X)ral  Missile  System  Tyjx;  SI  and  Tyiie  III 
TM  2-57,  Unci. 

A.  P.  Van  Huyck,  T.  W.  Miller,  13.  L.  Sova 

A limited  human  engineering  survey  of  the  Corporal  II  and  HI  ground  guidance  stations . 


Day;  Crockett 

• Human  Engineering  Evaluation  of  the  Davy  Crrckett  Graphical  Firing  Scale  (U) 

TM  19-60,  Confidential  Report 

Short  Range  Direct  Fire  Weapons  Staff 

(U)  An  expxjriment  was  conducted  to  determine  the  type  and  frequency  of  errors  made 
when  using  a graphical  firing  scale  for  the  Davy  Crockett  weapons  system.  Ten  subjects  , 
worked  a total  of  180  problems.  It  was  found  that  human  errors  in  tire  operation  of  the 
graphical  firing  scale  can  seriously  affect  the  capabilities  of  the  weapon, 

• A Human  Factors  Engineering  Evaluation  of  the  Davy  Crockett 
Graphical  Firing  Scale  (FRE  24776)  (U) 

TM  11-61,  Confidential  Report 
Short  Range  Direct  Fire  Weapons  Staff 

(U)  An  experiment  was  conducted  to  determine  the  size,  type,  and  frequency  of  errors 
made  when  using  tlie  graphical  firing  scale  (FRE  24776),  which  was  designed  for  the  Davy 
Crockett  XM28  weapon  system.  Ten  subjects  worked  a total  of  lOu  problems.  It  was  found 
that  the  size,  type,  and  frequen  ,y  of  human  errors  in  the  operation  of  the  graphical  firing 
scale  can  seriously  affect  tlie  capabilities  of  the  weajxjn. 


Grenade  Launchers 

• Accuracy  ind  Rate  of  Fire  for  Single-Shot  and  Semiautomatic  Grenade  Launchers  (U) 

TM  8 -bS,  v^'.onfidential  Report 
R.  R.  Kramer 

(U)  A field  test  measured  the  accuracy  and  rates  of  fire  of  the  M79  and  T148  Tliree-Shot 
Grenade  launchers.  Both  stationary  and  moving  targets  were  used.  Die  firers  fired  both  as 
rapidly  as  ixissible,  and  slowly  wltli  precision,  and  both  with  and  without  die  siglUs. 
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Gun-Launcher,  XM81 

ff  Muzzle  Bias';  Measurements  on  XM81  Gun-Launcher 
TM  20-61,  Unci, 

J.  D.  Waui.;ii,  H.  H,  Holkmd,  Jr. 

This  study  presents  an  evaluation  of  the  effects  of  gun-blast  upon  exposed  crew  and 
supporting  htfiintry  on  and  around  a tank-mounted  XM81  gtrn- launches'.  Measurements  were 
taken  using  piezoelectric  pressure -sensitive  gages.  Iie3uiT:3  are  compared  with  knowi  data 
on  the  limits  of  human  tolerance.  It  is  reconmiended  that  tlic  wearing  of  the  V-31R  earplug 
be  mandatory  for  the  gun  -launcher  crew  niernht'rs  and  supporting  infantry  wlien  the  v/eafK'n  is 
being  fired. 


Honest  lohn 


• Human  Engir.eering  Survey  of  Honest  Jolni  Weapon  System 


TM  24,  Unc.L,  i (r 

A,  P.  Van  Huyck,  G.  M.  Davidson,  A.  C.  Notary 


Report  of  a field  liaison  team's  survey  of  tlie  762-mm.  Rocket  (Honest  Jolm),  consisting 
of  a preliminary  investigation  and  a compreheo.sive  survey  of  its  use  by  units  in  the  Seventli 
Army  Area,  USAREUR.  This  investigation  was  conducted  to  identify  the  significant  human 
engineering  problems  users  encountered  with  the  Honest  John  weapon  system , It  also  gathered 
information  about  how  the  operators  cope  with  these  problems,  their  field  modifications,  and 
tiieir  suggestions  for  design  improvements. 


FA 


• A Human  Factor  Engineering  Evaluation  of  the  Trailer -Mounted 
762-mm  (Honest  John)  Rocket  Hajidling  Unit  XM405A1 
I'M  5-61,  Unci.  (Appendix  A - Confidential) 

W.  J.  Doherty,  Jr. 


This  rep)ort  covers  die  human  factors  engineering  evaluation  of  the  Trailer -Mounted 
762-mm  (Honest  John)  Rocket  Handling  Unit  XM405A1.  Comments  are  included  with  regard 
to  control  evaluation,  task  and  operational  analysis , safety,  and  organizational  maintenance. 


Howitzer,  105 -mm 


Muzzle  Blast  Measurements  on  Howitzer,  105-mm,  M2A2E2  with  Muzzle  Brake  No.  8 
TM  12-60,  Unci. 

H.  H.  Holland,  Jr. 

Measurements  of  iiiuzzle  blast  in  the  crew  area  of  the  105-inm  Howiiz;er,  M2Ji2E2.  with 
Muzzle  Brake  No.  8,  were  made  primarily  to  determine  the  fieak  overpressures  produced. 
Measures  c f positive  impulse  and  duration  of  positive  phase  were  also  made.  Some  of  the 
overpressures  measured  were  high  enough  to  rupture  unprotected  human  eardrums.  It  is 
recoKimende-d  tliat  attempts  be  made  to  lower  die  peak  overpressures  belov/  4 psi.  If  this 
criterion  is  not  met,  ear  protection  should  be  mandatory. 
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• A Loading  Rate  Evaluation  of  a Pivot  Chamber  Breccli  and  an  XMU)2  Howitzer  Breech  (U) 
TM  9-62,  Confidential  Reix)rt 
W.  D.  Norlandei  J.  P.  Tom',  Jr. 


(U)  litis  study  concerns  loading  105-inni  howitzer  breech  mock-ups  in  order  to  evaluate 
a Pivot  C.hamber  l5rec:Ci  (PCB)  and  to  determine  maximum  firing  rates.  As  a comparison  to  the 
PCB,  tlu^  conventional  brtech  of  tin-  XM102  105-mm  Howitzer  was  used.  .l,oad,ing  was  done  on 
three  conditions  of  tJie  bieecii  mock-ups:  (i)  die  PCB,  (2)  die  XM102  at  25^^  (appioximating  die 
most  commonly  uscxl  howitzer  elevation),  and  (3)  die  XM102  at  70°.  Loading  studies  were  con- 
ducted for  iK'riotls  of  diree  minutes  (rapid  loatling)  and  one  hour  (sustained  loading).  Tlie  re- 
sultant loading  rates  were  matched  widi  the  meclianical  cycle  times  of  die  systems  in  order  to 
determine  firing  rates. 


• Muzzle  Blast  Measurements  on  Howitzer,  lOS-irm,  XMi03El 
TM  23-62,  Unci. 

H.  H.  Holland,  Jr. 

Measurements  of  muzzle-blast  in  die  crew  area  of  die  lOS-niin  Hov/itzer,  XMi03,  with- 
out a muzzle  brake  and  widi  muzzle  brakes  WTV-F8241  (higli  efficiency),  5/K  (medium 
efficiency),  and  WTV-F8259  (low  efficiency),  were  made  to  determine  the  peak  overpressures 
produced.  The  overpressures  produced  by  die  four  different  brake  conditions  were  one  of  die 
most  imiiortant  factors  determining  which  brake  would  lx:  used  on  the  XM102  Howitzei . Hie 
howitzer  was  fired  at  elevations  of  2,  45,  and  62  - 68  degrees. 


How  itzer,  155-mm 


• Muzzle  Blast  Measurements  on  Howitzer,  155-mm,  MLA2E3  widi  Muzzle  Brake  No.  8 
TM  14-61,  Unci. 

H.  H.  Holland,  Jr. 


Measurements  of  muzzle  blast  in  the  crew  area  of  the  155-mm  Howitzer,  M1A2H3,  widi 
Muzzle  Brake  No.  8,  were  made  primarily  to  determine  die  jxak  overpressures  produced. 
Measures  of  positive  impulse  and  duration  of  positive  prfiase  were  also  made.  The  howitzer 
was  fired  at  elevations  of  0,  32.5,  and  65  degrees  widi  7(6’  F.  and  125°  F.  propelling  cluirgcs. 
Some  of  die  ovcnressurcs  measured  were  lilgli  enougli  to  cause  inner-ear  deafness  and  to 
rupture  unprotected  human  eardrums.  It  is  rcconiniended  diat  die  wearing  of  the  V-5IR  ear- 
plug be  mandatory  for  all  personnel  located  in  die  crew  area  when  the  155-iiini  Howitzer, 
M1A2E3,  is  being  fired. 


Lacrosse 


• Human  Enginec’-ing  Evaluation  of  the  Mock-up  Equipment 
of  the  Lacrosse  B Forward  Guidance  Station 
TM  18,  Unci. 

S.  L,  Revesman,  J.  A.  Step^iens,  F.  W.  Schulze,  H.  F.  Pohlmann 

An  evaluation  of  an  electronically  biert  mock -up  of  the  Gac  osse  B I’orward  CuRlance 
Station  to  pinpoint  operations  that  are  susceptilile  to  time  delay  and  oiX'rator  errors. 
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• A Human  Knf;inccriny  Evaluation  of  the  Lacrosse  Assen-.bly 
and  launch  Area  Task  III  Missile,  Launcher  Scries  3000  (U) 

TM  3 '58,  Confidential  Ro(X)rt 
L.  Estrine,  15,  L.  So’/a 

(LI)  This  report  presents  tiie  results  of  a human  engincermg  evaluation  of  tlie  Assembly 
and  Launch  Areas  of  the'  Task  III  Missile,  U-iimchcr  Series  3000  (a  developmental  version), 
l acrosse  ^iissilc  System.  A representative  sample  of  the  proposed  user  population  was 
trained  and  used  throughout  tlie  evaluation.  The  results  of  die  evaluation,  presented  in  rocom- 
rnendatton  form,  will  yciduce  human  errors  and  operational  time  hi  die  liandllng,  checkout,  and 
laundiiny  nroccdurefi 

® A Human  Engineering  Evaluation  cf  Sighturdt  XM43  .and 
its  ApiiL’cation  tr>  dit  La  r.rosse  Ligiitweight  l.auncher 
TM  1-60,  Unci. 

R.  G.  Lazar,  il.  L,  Sova 

This  study  was  conducted  tc.  (1)  examine  display  characteristics  of  Siglitunit  XM43  from 
i liunnui  factors  staiKlfioint,  and  (2)  specific  application  tc  the  Lacrosse  lightweight  iauricher. 

A primary  aim  within  the  second  oojective  was  to  make  design  rocomniendatioiis  for 
elevation  and  azimutli  controls  to  be  associated  with  the  employment  of  Sightunit  XM43  on  die 
Lacrosse  ligiitweight  launcher. 

The  major  finding  of  the  first  phase  of  die  study  having  general  application  to  field 
artillery  use  of  Sightunit  XM43  was  diat  the  elbow  telescope  of  this  imit  should  be  employed 
only  In  die  i.orizontal  position.  The  second  pliase  of  the  study  incorporated  recommendations 
resulti  ig  from  ph.-'se  one.  From  die  onset,  special  emphasis  was  devoted  to  the  design  of  the 
control  panel  which  consists  of  the  azimuth  and  elevation  controls  and  their  specific  use  with 
Sigtitunit  XM43  and  the  l.acrosse  lightweiglit  launcher. 

•A  Human  Factors  Engineering  E'/aluation  of  the  Lacrosse  Missile  System:  Final  Rejxirt 
TM  13-60,  Unci. 

T.  B.  Pomeroy 

This  reixirt  presents  the  results  of  a five-year  continuous  evaluation  of  die  Lacrosse 
Missile  System  from  die  human  factors  engineering  standpoint,  and  a compilation  of  recom- 
mendations made  by  HEL,  The  purpose  of  this  evaluation  was  to  recommend  human  engineer- 
ing modifications  ir  die  design  of  the  equipment  and  improved  methods  of  liandling  and  operating 
the  equipment. 

Mediods  used  v.'ere:  (1)  discussions  with  equipment  designers,  (2)  observation  of  user 
tests,  (3)  discussions  with  the  using  troops,  and  (4)  conducting  formal  tests. 


LANCE 


• Acoustical  Evaluation  of  die  LANCE  Missile  System 
TM  5-65,  Unci. 

J.  B.  Moreland 

The  noise  of  the  LANCE  Self-Propelled  Launcher  was  evaluated  with  die  vehicle  moving 
and  stationary.  Tiie  noise  of  die  LANCE  Trans|X)rt  Loader  was  also  investigated  while  die 
vehicle  was  stationary,  llie  moving  vehicle  not  only  produces  more  noise  than  recoin nieiideti 
in  HEL  Standard  S-i-63B,  but  spieech  intelligibility  for  conversations  in  die  moving  vehicle  is 
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far  lx;low  accoptable  limits.  Noise  levels  around  tlie  vehicles  during  missile -transfer  opera- 
tions are  iiigii  enough  to  prevent  adequate,  unaided-voice  communications  Ix-'tAvcen  die  Crane 
Ofierator  and  tlie  Section  Chief,  although  the  noise  level  is  not  hazardous. 


Ligtit  Assault  Weapon  (LAW) 

©An  Analysis  of  the  Infantry  Assault  Weapon,  Light  (LAW)  TV-1  Prototyjie  Rocket  Noise 
TM  10-58,  Unci. 

R.  Donley,  H.  T.  Curran,  B.  j.  King 

Measurements  were  made  at  the  approximate  ear  position  of  the  operator  to  determine 
the  maximum  soiuid  pressure  level,  die  frequency  components,  and  the  rise  time  of  the  noise 
from  the  LAW  System  using  the  TV-1  rocket  with  M-35  motor.  Similar  measurements  were 
made  on  die  Laundier,  rocket,  3.5  inch  M20A131  to  provide  data  for  comparison.  The  maxi- 
mum sound  pressure  level  of  the  LAW  rocket  was  165  dB  re  0.0002  dynes  per  square  centimeter 
at  the  operator's  ear  position. 


Little  Jolm 

• Human  Factors  Engineering  Evaluation  of  the  Little  Joiin  Launchers,  XM34  and  XM80 
TM  6-60,  Unci. 

T.  B.  Pomeroy 

This  report  presents  a human  factors  survey  of  Little  John  Launchers  XM34  and  XM80. 
This  survey  consisted  of  test  observations  and  discussions  widi  using  troops . Tlie  purpose 
was  to  determine  what  significant  human  factors  problems  were  being  encountered  by  die  users 
widi  the  Little  John  Launchers.  In  addition  an  aften.nt  was  made  to  gadicr  information  about 
how  die  operator  copes  with  these  problems  and  to  elicit  suggestions  for  des  gii  improvements. 

The  intention  of  this  study  was  to  determine  specific  problem  areas  rather  than  to  obtain 
an  overall  evaluation  of  the  weapon  system. 


Machine  Gun,  M73C 

• A Human  Factors  Engineering  Evaluation  of  the  M73C  Tank  Machine  Gun 
TM  3-61,  Unci. 

L,  V.  Clark,  W.  D.  Nnrlander 

An  M73C  Tank  Macldne  Gun  was  evaluated  to  determine  any  design  features  in  die 
weapon  or  its  accessory  equipment  that  would  Inliiblt  maximum  effective  usage  of  the  weapon. 

A 19*.9A6  Machine  Gim  v;as  used  during  jiarts  of  die  evaluation  to  provide  a standard  of  evalua- 
tion for  the  M73C.  The  many  deficiencies  found  in  the  M73C  cause  tlio  practicality  oi  ado{iting 
this  weapon  to  he  questioned  without  consideration  of  the  suggested  recommendations. 
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Mauler 


• A Human  Factors  Evaluation  of  the  Mauler  Weapon  System:  System  Noise  Evaluation  (U) 

TM  12-63,  Confidential  Report 
G.  R.  Garinther 

(U)  A noise  survey  conducted  on  the  Mauler  Engineering  Model  Pod  #1  and  the  XM546 
Guided  Missile  Equipment  Carrier  Pilot  #2  to  evaluate:  (1)  if  a hearing  hazard  exists,  (2)  what 
communications  problems  can  be  anticipated,  and  (3)  tlie  detection  distance  of  the  system . At 
the  time  of  this  survey  tlie  following  pod  equipment  was  operational:  (1)  turbine,  (2)  air  condi- 
tioner, (3)  on -turret  hydraulic  system,  and  (4)  azimuth  hydraulic  system. 


MAW 


• See  Antitank  Weapons,  page  1-48. 


Mohawk  OV-1 


• Missions  Analysis  for  OV-1  Mohawk  Aircraft 
TM  13-64,  For  Official  Use  Only  Report 
R.  K.  Cassatt 

This  report  presents  a missions  analysis  of  the  OV-1  Mohawk  aircraft.  The  study  was 
undertaken  partly  to  support  an  evaluation  of  terrain -avoidance  equipment  for  the  OV-1,  as 
well  as  to  provide  framework,  or  overview,  of  the  total  performance  required  of  the  Mohawk 
flight  crew  during  representative  tactical  missions . Two  missions  were  selected  for  analysis: 
aerial  photography  and  radar  surveillance.  Two  analytic  methods  were  used.  The  first,  a 
conventional  block  flow -and -functional  description,  delineates  performance  required  during 
two  normal  missions.  The  second,  a methodology  which  employs  symbolic  logic  describes 
performance  required  during  a mission  having  selected  emergency  conditions . 


Mortar,  4.2",  T201 


• Human  Factors  Engineering  Evaluation  of  the  4.2"  Mortar,  T201 
TM  4-61,  Unci. 

Short  Range  Direct  Fire  Weapons  Branch 

A comparative  study  was  conducted  using  the  T201  and  M30  mortars  to  evaluate  man- 
machine  relationships  under  simulated  firing  missions  and  to  provide  a basis  for  future  mortar 
studies.  Two  mortar  crews  were  trained  in  the  operation  of  both  weapons  and  then  run  through 
a series  of  tests  simulating  filing  missions.  'Fhe  findings  show  tiiat:  operational  times  of  botli 
weafxons  are  similar,  tiie  T201  is  less  fatiguing  to  cany,  and  cross -leveling  is  tlic  principle 
factor  in  the  time  required  for  sigliting. 
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• A Preliminary  Human  Engineering  Evaluation  of  Heavy  Mortar  System  Performance 
TM  3-62,  Unci. 

R.  T.  Gschwind,  G.  L.  Horley 


v 
■ 1. 


A field  investigation  was  conducted  to  measure  the  terminal  accuracy  of  the  heavy  mortar 
system  with  all  aspects  of  field  operation  included.  Twenty-seven  officer  students  performed 
the  field-test  phase  of  training  at  the  completion  of  a U.  S.  Army  Infantry  School  course  in 
heavy  mortars.  They  performed  forward  observation,  fire -direction -center  operation,  mortar 
laying,  and  ammunition  handling  during  several  types  of  typical  mortar  missions.  TTie  accu- 
racy and  number  of  rounds  used  were  recorded  for  22  missions . The  mean  number  of  rounds 
to  achieve  fire  for  effect  was  3.3,  with  an  associated  average  deviation  from  the  target  of  4.4 
percent  of  the  observer -target  range.  However,  there  were  definite  differences  in  results  for 
different  types  of  missions . 


Nike  I 

• Human  Engineering  Survey  of  Nike  Field  Installations 
TM  15,  Unci. 

R.  C.  Kaehler,  G.  M.  Davidson,  C.  B.  Lansill,  A.  C.  Notary 

Survey  of  human  engineering  problem  areas  in  the  Nike  I Missile  System. 


Nike  Zeus 

• A Human  Factors  Engineering  Evaluation  of  the  Nike -Zeus  Missile  System 
TM  a9-62.  Unci. 

Surface  to  Air  Weapons  Branch 

Summary  of  a human  factor's  engineering  survey  of  the  Nike-Zeus  Missile  System.  Tliis 
sPidy  attempted  to  determine  the  adequacy  and  extent  of  human  engineering  applied  in  the  design 
I f of  Nike-Zeus  equipment  items.  Each  item  of  equipment  was  classified  as  adequate  or  inade- 
quate from  the  human  factors  engineering  point  of  view,  and  recommendations  were  suggested 
for  correcting  the  deficiencies  observed . 


Nuclear  Reactor,  ML-1,  ML-IA 

• A Human  Engineering  Evaluation  of  the  ML-1  Mobile  Low-Power  Nuclear  Power  Plant 
TM  8-62,  Unci. 

J.  E.  McMurrer,  Jr.,  M.  E.  McCalian 

This  report  is  the  result  of  a human  engineering  evaluation  of  the  ML-1  Mobile  Low- 
Power  Nuclear  Power  Plant,  conducted  at  tlie  request  of  the  Corps  of  Engineers.  Ttie  objec- 
tives were  to  conduct  a human  factors  evaluation  of  the  system,  contribute  to  equipment  design, 
and  to  provide  human  factors  design  criteria  for  future  related  systems.  Because  of  tlie  non- 
availability of  operational  equipment,  the  evaluation  was  limited  to  a static  evaluation  of  tlie 
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Control  Cal).  Numerous  human  factors  shortcomings  were  found,  and  recommendations  are 
presented.  Tlic  Hum;in  Engineering  I-aboratorlcs  entered  the  program  after  equipment  fabri- 
cation had  begun.  However,  Human  Engineering  Laboratories’  engineers  have  participated  in 
redesign  discussions  of  Control  Cab  components  that  are  being  modified.  Human  engineering 
design  criteria  arc  presented  for  use  in  the  design  of  future  systems. 

• A Human  Engineering  Evaluation  of  the  ML-1  and  ML-IA 
Mobile  I.ow-Power  Nuclear  Power  Plant 

TM  19-63,  Unci, 

B.  L.  Sova,  Jr.,  M.  E.  McCalian,  R,  H.  Dewey 

This  report  is  a continuation  of  die  U.  S.  Army  Human  Engineering  Laboratories'  human 
engineering  evaluation  of  the  ML-1  Mobile  Nuclear  Power  Plant  and  is  being  conducted  at  the 
request  of  tlie  U.  S.  Army  Corps  of  Engineers,  It  covers  the  period  1 April  1962  to  30  April 
1963  and  includes  a simultaneous  task  analysis  of  the  ML-1  start-up  procedures,  a review  of 
the  layout  and  operation  of  tlie  Reactor,  Power  Conversion  Skid,  and  Gas  Storage  Skid,  tlie 
monitoring  of  the  contractor's  product  improvement  program,  a proposed  layout  of  tlie  ML-IA 
Control  Cab,  a review  of  the  training-simulator  design.  Recommendations  are  made  for 
improving  tlie  operation  and  maintenance  of  this  system.  A brief  description  of  the  reactor 
plant  is  also  included. 

• Control -Cab  Design  for  ML-IA  Nuclear  Power  PLont;  Human  Enguieering  Considerations 
TM  15-65,  Unci, 

B.  L.  Sova,  Jr. 

This  report  summarizes  the  human  engineering  considerations  in  the  preliminary  detailed 
design  of  tlie  ML-IA  control  cab.  It  discusses  tiic  pros  and  cons  of  alternate  designs  for  ttie 
cab  interior  and  die  cab  sub-system,  widi  conclusions. 


Pershing 

• A Human  Factors  Engineering  Evaluation  of  die  Pershing  Weapon  System:  Evaluation 
and  Procedure  Analysis  of  die  FY59  Ser  #005  Transporter-Erector-Launcher  and 
Ground  Handling  Equipment  (U) 

TM  6-61,  Confidential  Heport 

B.  L.  Sova,  Jr.,  T.  B.  Pomeroy,  J.  F.  Coyne 

v'U)  This  report  presents  the  results  of  a human  factors  engineering  evaluation  and  pro- 
cedure analysis  of  the  FY59,  Ser  #005,  Transporter-Erector-Launciier  and  Ground  Handling 
Equipment.  The  objectives  of  the  study  were:  (1)  investigation  of  die  man-machine  relation- 
ships between  die  individual  oixirators  and  the  equipment;  (2)  investigation  of  the  interaction 
and  coordijiation  of  the  team  of  operators;  (3)  suggested  redesigns  of  the  equipment  to  improve 
both  individual  and  team  man-machine  relationships;  (4)  development  of  an  optimal  tactical 
operating  procedure;  (5)  timed  operations  for  application  to  countdown. 
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• A Human  Factors  Engineering  Evaluation  of  the  Pershing 
Weapon  System:  Communications  Pack  (AN/TRC-80) 

TM  7-61,  Unci. 

R.  Weiss 

A presentation  of  results  of  the  Human  Factors  engineering  evaluation  of  the  Pershing 
Communications  Pack  (AN/TRC-80)  conducted  during  the  jjeriod  10  Jun  60  to  14  Jan  61.  The 
unit  studied  contained  many  deficiencies  and  shortcomings.  The  Communications  Pack  is 
presently  undergoing  redesign . 

0 A Human  Factors  Evaluation  of  the  Pershing  Weapon  System:  System  Noise  Evaluation  (U) 

TM  12-62,  Confidential  Report 
Acoustical  ResearcJi  Branch 

(U)  Noise  measurements  of  the  near-field  noise  of  tlie  Power  Station  and  Power  Station 
Equivalent,  the  interior  noise  levels  of  the  Programmer  Test  Station,  Communications  Hut, 
Components  Test  Station,  and  System  Test  Station,  the  noise  at  the  driver's  position  of  the 
XM474  Missile  Carrier,  and  the  noise  spectra  in  the  extreme  far-tield  of  tlie  Power  Station 
noise  are  presented.  Each  component  is  discussed  in  reference  to  the  effects  of  noise  on 
communication  and  hearing.  No  serious  damage  to  hearing  is  to  be  expected  from  these  items. 


Personnel  Carrier,  Armored 

\l  0 Human  Engineering  Problems  of  the  Armored  Personnel  Carriers  T113  and  T117 
TM  10-57,  Unci. 

A.  S.  Bacon,  D,  R.  Cronk,  A.  J.  Rose 

Tnis  report  discusses  human  engineering  problems  m tlie  Armored  Personnel  Carriers 
T113  and  T117  and  makes  recommendations  for  solving  them.  The  areas  covered  include 
seating,  vision,  accessibility,  access -egress,  working  space,  drainage,  communication  con- 
trols,. ventilation,  weapm  stowage,  noise,  exteriors,  and  maintenance. 

^ 0 A Dynamic  Human  Engineering  Evaluation  of  the  Armored  Personnel  Carriers  T113  and  TH7 
TM  7-58,  Unci. 

G.  R.  Garinther,  J.  P.  Torre,  Jr.,  J.  E.  Tieman,  D.  E.  Holzen 

Report  of  a static  evaluation  of  the  T113  and  T117  A.rmored  Personnel  Carriers.  This 
evaluation  was  conducted  to  uncover  human  engineering  design  deficiencies  and  to  note  areas 
in  which  the  vehicles  proved  adequate  from  a human  engineering  standpoint.  Findings  indi- 
cated necessity  for  more  intensive  investigation.  Primary  investigation  was  done  in;  (1)  sound 
measurement  and  analysis  witliin  vehicles  with  full  complement  of  personnel;  (2)  effects  of 
noise  on  audition,  communication,  and  (H'rformance;  (3)  effects  of  vehicle  configuration  and 
design  on  crew  performance,  safety,  and  cimifort;  (4)  crew’s  oixinion  on  i,  2,  and  3 aljove. 
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• An  Accuracy  Investigation  of  Armored  Personnel  Carrier  Armament  (U) 

TM  9-67,  Confidential  Report 
R,  T,  Gschwind 

(U)  New  concepts  for  armored  personnel  carriers  include  several  armament  changes 
from  the  Ml  13.  The  Human  Engineering  Laboratories  have  conducted  field  experiments  to 
assist  the  evaluation  of  these  new  concepts.  The  immediate  objective  was  to  provide  firing 
accuracy  data  needed  for  cosst  effectiveness  studies.  However,  of  equal  importance  was  the 
knowledge  gained  tlirough  variations  of  system  design  and  firing  mode  throughout  the  experi- 
ments. Ihe  experiments  were  carried  out  in  tw'o  distinct  phases.  Phase  I evaluated  small 
arm-s  accuracy,  and  Phase  II  evaluated  the  Vehicle  Rapid  Fire  System  accuracy.  These 
phases  are  presented  separately  in  this  report. 


Rifles 

• Auditory  and  Acoustical  Evaluation  of  Several  Shoulder-Rifles 
TM  1-65,  Unci. 

G.  R.  Garinther,  K.  D.  Kryter 

The  threshold  of  audibility  of  each  ear  of  17S  soldiers  was  measured  before  and  after 
firing  various  types  of  shoulder  rifles  at  the  rate  of  one  trigger  pull  every  five  seconds . The 
acoustical  impulses  from  each  tyjje  of  weapon  were  evaluated  (peak  pressure,  time  history, 
and  spectrum).  The  peak  pressures  of  the  acoustic  impulses  from  firing  the  weapons  were 
higiily  correlated  with  threshold  shifts  caused  by  exposure  to  the  gun  noise.  From  these  and 
related  data,  estimates  are  made  of  the  expected  permanent  hearing  level  in  the  frequency 
region  from  1000  cp.s  to  6000  cps  to  lie  equalled  or  exceeded  in  50,  25,  ^ind  10  percent  of  ears 
repeatedly  expwsed  to  gun  noise  at  various  peak  sound -pressure  levels. 


Rocket -Blast  Simulator 


• Development  of  a Rocket-Blast  Simulator:  Design  and  Test 

TM  4-64,  Unci.  

E.  A.  Spellman 


This  report  describes  tlte  engineering  design,  development,  and  testing  of  a facility  used 
to  simulate  tlie  effects  of  rocket  blast  upon  military  personnel.  The  most  formidalile  problems 
encountered  were  (1)  the  necessity  of  achieving  a higii -order  reliability  to  assure  safety,  andy^^ 
(2)  the  requirement  for  a total  pressure  rise  within  five  milliseconds  to  achieve  liigh  blast 
impulse.  Both  of  these  problems  were  resolved  througii  tlie  design  of  a novel  side -mounted 
vai'  c actuated  by  a sudden  pressure  differential  resulting  from  the  burstii.g  of  a pressurized 
diaphragm . 
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Rocket  Launcher,  115mm,  M91 


• A Human  Factors  Engineering  Evaluation  of  the  M91,  115n-in  iviultiple  Rocket  Launcher 
TM  13-62,  Unci. 

W.  D.  Norlander 

The  M91  Multiple  Rocket  Launcher  was  evaluated  against  its  military  characteristics  and 
human  factors  criteria.  The  operation  of  the  launcher  was  successfully  handled  by  a six-man 
crew,  although  tlie  work  was  extremely  strenuous.  In  some  areas,  design  changes  should  be 
vnade  in  order  to  make  operations  safer  and  faster.  The  immobility  of  the  ground -mounted 
launcher  seriously  impairs  its  use  as  a tactical  weapcn. 


Rockets  - Long-Burning,  Shoulder -Fired 

» Dynamic  Pressure  and  Thermal  Hazards  of  Shoulder-Fired  Long-Burning  Rockets 
TM  8-64,  Unci. 

R.  T.  Gschwind 

TTiis  report  evaluates  the  dynamic  pressure  and  thermal  hazards  of  a hypothetical 
shoulder-fired  rocket.  This  rocket  differs  from  current  rocket  weapons  (LAW  and  Bazooka), 
since  tlie  rocket  ’■'.otor  contiaues  to  burn  long  after  it  has  left  the  launch  tube.  The  rocket 
exhaust  coming  lack  onto  the  gunner  after  the  rocket  has  left  the  tube  might  knock  him  down 
or  bum  him . These  hazards  were  evaluated  by  rocket  firings  to  measure  the  hazards  and 
controlled  simulations  to  determine  effects  on  humans . 


Sergeant 

• A Human  Engineering  Evaluation  of  the  Sergeant 
Transport  and  Loading  Eouipment  and  Procedures  (U) 

TM  5-59,  Confidential  Report 

M.  Schneider,  C.  G.  Moler,  D.  Holzen,  K.  D.  Foster 

(U)  In  light  of  the  extremely  fast,  precise  loadhig  required  with  the  Sergeant  System,  a 
study  was  undertaken  to  uncover  human  engineering  deficiencies,  suggest  consequent  equipment 
modifications,  derive  an  optimum  vehicle  arrangement  for  loading,  evolve  an  optimized  loading 
procedure,  a'.d  provide  data  for  evaluation  of  the  equipment  to  function  within  present  teclmical 
requirements . 

• Acoustical  Evaluations  of  the  Sorgemat  Missile  System: 

45-kw.  Generator  and  Proposed  Headsets 

TM  4-63,  Lncl. 

G.  R.  Garinther,  W.  B.  Kahl 

The  intelligibility  provided  by  three  different  iieadsets  was  evaluated  in  tiie  Sergeant 
Missile  System  erector -launcher  noise  field.  Two  of  the  tested  Iieadsets  provided  adequate 
inteillgibiUiy;  die  diird  was  only  marguially  acceptable.  Ihese  tests  were  conducted  using  die 
27-kw.  generator.  Trie  noise  of  die  45-kw.  generator  was  also  evaluated.  'Ihese  tests  indi- 
cated diat  intelligibility  would  be  improved  slightly  by  substituting  the  45-kw  . generator  for  die 
27-kw.  generator.  The  45-kw.  generator  met  die  yO-decilx;ls-at- 10-feei  criterion  in  all  but 
die  8000-cyclcs-}K'r  second  octave  band.  No  damage  to  hearing  may  be  exiiected  for  less  dian 
eight  hours  fier  day  continuous  exfrosure  except  in  fx'ont  of  die  turbine  exhaust. 
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Special  Purpose  Individual  Weapon  (SPIW) 

C Human  Factors  AjEfecting  Rifle  Accuracy  in  Automatic  and  Semiautomatic  Fire  (U)  /•- 

- TM  11-63,  Confidential  Report  V 

J . P o Torre , Jr  J__^' 


(U)  Tiiis  report  presents  the  findings  of  human  factors  studies  pertinent  to  rifle  design 
conducted  in  support  of  the  Special  Purpose  Individual  Weapon  Feasibility  Program,  llie 
effects  of  rifle  design  parameters  such  as  impulse,  stock  configuration,  and  cyclic  rate  on 
semiautomatic  and  automatic  accuracy  were  determined.  The  results  of  testing  firing  fixtures, 
developed  to  determine  SPIW  feasibility,  are  also  presented. 


^/^^Effe  cts  of  Rifle  Configuration  on  Quick-Fire  Accuracy  (U) 
' TM  6-64,  Confidential  Repwrt 
R.  R.  Kramer,  J.  P.  Torre,  Jr. 


(U)  Rapid  rifle -fire  accuracy  was  investigated  as  a fanction  of  weajxjn  configuration. 
Short-range  targets  were  used  (20  - 60  meters)  and  short  exposure  times  (two  - three  seconds). 


Human  Factors  Evaluation  of  Three  Prototype  Special  Purpose  Infantry  Weapons  (SPIW)  (U) 
TM  8-65,  Confidential  Report 
R,  R,  Kramer 


(U)  Summary  of  human  factors  sflidies  of  three  prototype  Special  Purpose  Weapons  (SPIW) 
with  particular  empliasis  on  pointability  and  potential  damage  to  the  lirer  from  noise  and  parti- 
cles produced  in  firing.  These  are  soma  of  the  studies  evaluating  the  thiee  prototype  SPIW'' 
weapons  that  were  tired  at  Fort  Denning  and  Aberdeen  Proving  Ground . 


Stinger 

• Human  Engineering  Evaluation  of  Stinger,  Preliminary  Report  of  Progress 
TM  2,  Unci. 

HEL  Staff 

Human  engineering  t.'valuation  of  Stinger. 


Stoner 


• Human  Factors  Evaluation  of  the  Stoner  63  Assault  Rifle  (U) 

TM  7-64,  Confidential  Report 

J.  P.  Torre,  jr.,  R.  R.  Kramer,  R.  V.  Krogli,  L.  G,  Wuldhour 


(U)  The  U.  S.  Army  Human  Engineering  Lnlx)ratorievS  evalviuted  tiiei  Stoner  Assault  Rifle 
as  a part  of  the  Joint  Advanced  Research  Project  Agency  Service  Program  for  the  Test  and 
Evaluation  of  the  Stoner  63  Weapons  System.  Ihe  human  factors  engineering  evahiatior.  con- 
sisted of:  (a)  assessing  die  operability  of  U:e  assault  rifle  on  tne  ixisis  of  its  configuration, 

(b)  assessing  the  fxjintmg  characteristics  of  du  rifle  in  its  present  coufiguralion,  (c)  modify- 
ing its  basic  configi.ratu)n  to  improve  its  ixiinting  caisability,  (d)  attaching  a muzzle -brake 
compensator  to  die  weajxiii  so  that  it  could  lx*  fired  autcnuitically  in  two-rouiul  bursts,  (e)  con- 
ducting a quick -fire  test  vyheveby  die  effectiveness  of  the  liasic  weaix>n  was  curn|)ared  with  liiat 
of  die  modified  weapon  white  varying  botri  lyiie  of  lire  and  type  of  uuiniunitioti. 
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Tanks 


«)  System  Evaluation  of  the  Tank  76-mrn  Gun,  M41A1 
TM  1-57,  Unci. 

M.  I.  Kurke,  J.  A.  Stephens 

Several  sources  of  information  were  investigated  to  catalogue  the  operations  which  the 
M41A1  is  expected  to  accomplish  under  combat  conditions.  The  authors  integrated  tliese  data 
to  develop  a description  of  idealize  d battle  conditions  and  the  way  an  ideal  lig^it-gun  tank  and 
an  ideal  crew  would  react  to  tlios^  conditions.  It  was  then  possible  to  determine  tlie  tank 
characteristics  required.  Evalu  ting  the  M41A1  system  thus  was  a matter  of  determining  how 
close  the  equipment  comes  to  fu  .illing  tlie  requirements  for  an  ideal  light -gun  tank. 

• Human  Engineering  Survey  of  M-48  Tank 
TM  16,  Unci. 

E.  Chamey,  A.  J.  Rose,  L.  T,  Lee 

Summarizes  a prelimin-  ry  f dd  investigation  and  two  user  surveys  to  determine  what 
significant  human  engineering  pro'  lems  were  being  encountered  witli  the  M-48  tank.  In  addi- 
tion. an  1 ■ 'mpt  was  made  tc  disc  .ver  field  exftedients  crewmen  used  to  solve  tliese  problems 
and  to  elicit  their  suggestions  for  improving  the  design  of  the  tank.  This  survey  attempted  to 
determine  specific  problem  area.* , rather  than  to  obtain  crewmen’s  general  opinions  of  tlie 
M-48  tank,  A detailed  list  of  pr'  blem  areas  is  reported. 

• Human  Factors  Engir  erl  ig  Evf  luation  of  the  M60  Main  Battle  Tank 
TM  8-60,  Unci. 

K.  D.  Foster 


This  study  rc,  irti-  .he  results  of  an  evaluation  of  tlie  M6()  tank  from  a human  actors 
engineering  stand]ioj.nt.  The  r'qioit  is  primarily  concerned  with  ntise  evaluation  u d crew 
area  evaluations  to  letcrniine  tlioir  conformity  witli  human  factors  design  prac  icc  . 


® A Human  I’actors  Evaluation  of  tlie  Main  Battle  Tank,  105-mm  Gun,  M60E1 
'EM  14-62,  Unci 
N,  F.  Dickinson.  .1.  L.  Brown 


A prelim  nary  reixirt  on  . human  factors  evaluation  of  die  Main  Battle  Tank,  l()5-mm 
Gun,  M60E  1 . The  workspace  available  to  each  crew  memlxT  in  relation  to  his  tusk  and  die 
efficiency  of  riaincenance  oixiration,  including  |iroper  luilizalioii  of  available  tools,  skills, 
aJ  1 supplies,  vas  investigated. 


• An  I'. valuation  .)f  the  Human  and  S)>ace  Engmeering  Studies  --  I'mik  9l)nini  Gun  T42 
TM  3,  Unci . 

J.  R.  HolUs,  . F.  Iinhof 

Various  liunian  eugiiu'ering  asix=cis  of  a profwsed  lank  tk^stgii  were  evaluateil  widi  a 
checklist,  and  a written  coninientary  keyed  to  the  checklist.  Tnis  checklist  has  not  Ixen  fully 
validated  yet,  ixit  it  shows  iirumise  for  broader  future  use.  The  writers  emphasize  that  many 
questions  camiot  Ix’  an.swereil  ade<iuately  by  stvuiyi  .g  reixirts  and  documejiis . 'Uiey  recommend 
that  fu:u‘:e  contracts  .slmuld  define  projx.ised  desig  , modifications  by  sliowmg  diem  in  mock-uiis 
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• Cross-Country  Speed  and  Driver  Vibrational  Environment  of  the  M60  Main  Battle  Tank 
TM  7-65,  Unci. 

R,  W.  Fernstrom,  Jr.,  R.  T.  Gscliwind,  G.  L.  Horley 

Tills  study  investigated  the  g environment  encountered  by  M60  tank  drivers.  It  was  con- 
ducted in  two  phases.  In  Phase  I,  the  subjects  drove  an  M60  tanlc  over  standard  courses  at 
constant  speed.  This  phase  examined  the  repeatability  of  measuring  g loads  when  different 
drivers  were  subjected  to  tlie  same  environment.  In  Pliase  11,  the  subjects  drove  an  M60  tank 
at  maximum  speed  over  two  tyT^s  of  cross-country  courses.  I'his  phase  established  a corre- 
lation between  speed  and  g loads  and  determined  the  maxim.um  g load  tlie  drivers  would  accept. 

• See  TM  6-66,  page  1-45. 


Transpxirters  - .280mm  Gun 


• Human  Engineering  Field  Survey  of  280mm  Gun  and  Transporters 
TM  4-57,  Unci. 

D.  K.  Andrew,  T.  W.  Miller,  C.  B.  Lansill 

This  report  compiles  botli  obvious  and  latent  human  factors  deficiencies  in  the  280mm 
gun  and  transporters  M249  and  M250,  as  revealed  by  discussions  with  using  troops.  This 
report  is  intended  not  to  portray  the  equipment's  liest  features,  but  to  ^loint  out  its  human 
engineering  problems  and  to  suggest  possible  solutions,  as  v/ell  as  some  field  expedients  that 
were  observed. 


Trucks 


• Human  Engineering  Evaluation  of  Truck  1/4  Ton,  4x‘t,  Utility,  M38A1 
TM  12,  Unci. 

J.  R.  Hollis 

Human  factors  evaluation  of  the  1/4  ton,  4x4,  M38A1  utility  truck. 

• Human  Engineering  Evaluation  of  Truck,  1/4  Ton,  4x4,  XM151 
TM  21,  Unci. 

E.  C.  Weiss,  6.  U.  Taylor 

An  evaluation  of  man-maclmie  rolationsUip  in  tlie  XM151  l/4-toii  truck.  As  a gi,ide  for 
future  design,  oirtimal  six'ctf'cations  were  deveiotrt'd.  Appropriati'  comparisons  art:  made 
witli  tlie  M38A1 . User  information  is  provided  to  supplement  ajid  partially  validate  tlie  preced- 
ing evaluation  and  recommendations. 
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Wi'ujy>iis_-  j^syoholDgU'iil 

y •IMtKooii  Wcaix)t>s  Prt'fi'n'iici':  A Qui'slkinitalri' Sltuly; 


I'M  l8-o;i.  Unci. 

K.  K.  Linif([lK'ry,  R,  W.  ikiucr 


rsvcJioUi^iU'iil  Wi-n;i»>iis  S'.vuly  1 


/ 

/ 


1/ 


rills  stiii.ly  of  iIr-  psycliolojflciil  effects  of  we.i()ims  followeil  tlie  jteMeial  plan  of  a slii'llai' 
researcli  project  ri  jxuieil  by  Viuig'sau  aiut  Walke'-  in  [iJS?  (Psycho lojrlcul  Research  Assochiies 
Ke(X)rt  57-10).  Tlu'  lairller  siiuly  measured  tlu-  danj<erousnesf;  of  the  weajxins  as  [vereeived  hv 
troops  Ix'lug  fired  ii|xiu,  wheri'as  the  presiait  stndv  UR-asiin-d  ihe  preferenei'  for  use  of  the 
weaixms  in  action.  In  addition,  this  stiuly  relaii' 1 pn-fereiiee  to  i'x|x-rienei  with  tite  knowlemii' 
of  the  wea|x)us.  Slxty-one  euiisti'ii  men  eouipU-teil  .i  ivilriHl-eouiixirlsou  rating  form  and  pn- 
vided  adiiltional  (luestionnaire  information,  We.';(x>ns  rauvl  wei'.'  tlie  Ml  rifle,  Drowning  ai.no- 
matie  rifU',  liglit  machliU' gun  Sluim  mortar,  haoil  grenade,  anu  lOtxnm  ri'eollless  rifle.  Hie 
wi'aixais  Wi  fe  assr-sseil  for  use  in  Ixilli  olfense  auil  ileprnse. 

• Wea|xins  I’referenee  in  South  Viet  Nam  (tl) 

I'M  h-(i4,  Uoid'ident ial  Re(X)rt 
J.  M.  H.  Keyset- 


(LI)  A ixitteni  of  weaixins  choice  is  reixutvxl  for  Soutli  VleUuimesi'  troops,  it  i.s  assume.' 
that  tilts  pattern  implies  a [xitteru  ol  use,  an  tmplleli  tactical  doctrine.  It  is  i'urtiier  assumed 
that  this  iviitern  of  weaixms  cl-ol  e is  congruent  wi.h  i-.ata'i-ns  in  other  iis|H-cts  of  Vieinamese 
socleiy.  A sm.ill  sample  ofSix-clal  l-'orci-s  returnees  was  inter'Mi'wed  to  eUclt  uifoimation 
concerning  milit.iry  o|X'tailon  in  South  Viet  Ntim  atul  other  .>s;»  cts  of  life  in  that  louutry.  It 
was  fouiul  that  the  choire  of  weaixms  was  iclated  to  t,  sp  eif'e  factlcal  pattern.  The  informants 
reixirts  also  suggcsterl  hrii.ider  aspects  that  might  reve.i.  |\  nevus  similar  to  ixdti'rns  of 
wi-aixms  choici-  and  use. 


• Ihe  Wolol;  Some  .Actum  l a'ltsulerai tons;  A Pn-limoiars-  Keixui. 
PsvihoUiglc.il  Weaixms  .Study  111  (II) 

I'M  r2  n4,  llonftdent ia  1 Reixiri 
R . W.  Datu  r,  j . P,  Wets/ 


(U)  A prelimmaiy  reixirl  of  Inipliv.itlons  for  .iclion  among  Ihe  Wolof,  a Muslim  negro 
group,  tn  Seiu  gal,  In  West  Aft  ic.t . Hie  i ecommeiioa! ions  and  conclusi.nis  ate  di'itwn  Irom 
iurvetil  liti'iaturc  ami  cut  n-nt  anilti o(xilogical  fleUI  work  among  rural  Wolof. 
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VOLUME  II  - NUMERICAL  LISTING 


(Technical  Memoraiida,  Technical  Notea,  Reporta,  Standards) 


TECiiNICAL  MEMORANDA 


Ito. 

Title 

Author 

1 

Personnel  Protection  Padding  for  Military  Veliicles 
(Unci),  1953 

Snyder 

Reno 

a-41)* 

2 

Human  Engineering  Evaluation  of  Stinger, 

Preiiminaiy  Report  of  Progress,  (Unci),  1953 

Staff 

HEL 

a-61) 

3 

An  Svaluatlofl  of  the  Human  and  Space  Engineering 

Studies  ••  Tank,  90mm  Gun,  T42,  (Unci),  l‘>53 

Hollis 

4 

A Discussion  of  the  Concept  of  the  Prone  Arrangement 
for  Track  Laying  Combat  Vehicles,  (Unci),  1953 

Stephens 

a-44) 

5 

Report  on  Conference  Reviewing  Project  DA  502-08  -032 
Weapxin,  Short  Range,  Antiaircraft,  Including  Mount, 

(Unci),  1953 

Snyder 

(1-47) 

6 

A Literature  Surwy  of  Human  Pejrformant.B  Under 

Arctic  Environment,  (Unci),  1953 

Revesman 

Hollis 

Mattson 

(I>27) 

7 

Manual  Rotary  Performance,  (Unci),  1954 

WeiNZ 

(1-19) 

8 

Evaluation  of  Vehicle  Rating  Scale,  (Unci),  1954 

Hollis 

(1-44) 

10 

The  L,egibillty  of  Letter  and  Number  Castings,  (Unci),  1954 

Kurke 

(1-9) 

11 

Repon  on  Preliminary  Obser\'ations  of  Human  Erigbicerlng 
Problems  Under  Desert  Conditions,  (Unci),  19S4 

Rewsman 

a-31) 

12 

Human  EngbitJerlng  Evaluation  of  Truck,  1/4  Tors,  4x4, 

Utility,  M38AI,  (Unci),  1955 

Hollis 

a-63) 

13 

Driver's  Position  iir  Tanks,  (Unci),  1955 

Stephens 
Welsz 
> lodge 

(1-44) 

M'M  absT 

:ract  on  this  iwge  ii  Volume  l (white  section). 

U I 


Tcdtoacal  M«naor«ada 


No. 

TlUe 

Audior 

14 

MfeaBurement  of  Temperstures  in  Various  Ordnance 
Equipment  Under  the  Desert  En’.'iifonment,  (Unci),  1956 

Revesman 

Schisize 

a-31) 

15 

Human  Engineering  Survey  of  NIFCE  Field  Installations. 

(Unci),  1956 

Kaehier 
et  al 

a-56) 

16 

Human  Engineering  Survey  of  M-48  Tank,  (Unci),  1956 

Chtimey 
Rosie,  Lee 

a-62) 

17-1 

Psychological  and  Kiysiologlcal  Effects  of  Muzzle  and 

Breech  Blast , (UncJ),  1956 

BlaJx 

Schulze 

a-36) 

17-2 

First  Interim  Report  - Psychological  and  Physiological 

Effects  of  Muzzle  and  Breech  Blast,  (Unci),  1957 

Blair 

«-37) 

18 

Human  Engineering  Evaluation  of  the  Mock-Up  Equipment 
of  the  LACROSSE  B Forw'atd  Guidance  Station,  (Unci),  1956 

Revesman 

Stephens 

Schulze 

Pohlmann 

(1-52) 

19 

Huiri..  Eaglnerring  Arctic  Field  Liaison  Study,  (Unci),  1956 

Ghaniey 
Ross,  Lee 

a-27) 

20 

Visual  Efficic-ucy  Under  Desert  Conditions,  (Unci),  1956 

Katrhmar 

Jelinek 

Hodge 

a-31) 

21 

Human  Engineering  Evaluation  of  Truck,  1/4  Ton,  4x4, 

XM  151,  (unci),  1956 

Weiss 

Taylor 

a-63) 

22 

Minimum  Cubic  Dimensions  for  Operators  of  an  Integrated 
Fire  Control  System,  (Unci),  1956 

Nelson 

Leopardo 

a-27) 

23 

Effectiveness  of  Warning  Lights  as  a Function  of  Flash 

Rate,  (Unci),  1956 

ICatclimar 

Azrin 

a-3) 

24 

Human  Engineering  Survey  of  Honest  John  Weapon  System, 
(Unci),  1956 

Van  Huyck 

Davidson 

Notary 

a -51) 

25 

The  Effects  of  Modified  Ml  Rifle  Slglits  on  Marksmanship 
at  Low  Levels  of  Iliumination,  (Unci),  19,56 

Hodge 

a -7) 

26 

Human  Engineering  Survey  of  Armored  Infantry  Vehicle, 

M59,  (Unci),  1956' 

Charney 
R.ose,  Lee 

a-49) 

i7 

Driver's  Positicn  in  Tanks:  A Field  Evaluation  of  th' 

Prone  Position,  (Unci),  1956 

Pohlmann 

Leopax'da 

a -44) 

11-2 


Technical  Memoranda 


No. 

Title 

Author 

1'57 

System  Eraluntion  of  the  Tank,  76mm  Gtm,  MdlAl, 

(Unci),  1957 

Kurke 

Stephens 

(1-62) 

2-57 

Human  Engineering  Comparison  Study  of  the  Ground 

Guidance  Stations  of  Cos^xiral  Missile  System  Type  II 
and  Type  HI,  (Unci),  1957 

Van  Huyck 
MiUsr 

Sova 

a -50) 

3-57 

Physical  Force  Problems:  I.  HaxKl  Crank  Performance 
for  Various  Crank  Radii  and  Torque  Load  Combinations , 
(Unci),  1957 

Katchmar 

0-20) 

4-57 

Human  Engineering  Field  Survey  of  280mm  Cun  and 
Transporters,  (Unci),  1957 

Andrew 

Miller 

Lansill 

(1-63) 

5-57 

Low  Power  Optical  Systems  and  Aerial  Targcit  Detection, 
(Unci),  1957 

Kurke 

McCain 

a-i:) 

0-57 

A Study  of  Cold  Weather  Organizational  Maintenance 

Probiema  (M29,  M59,  M76),  (Unci),  1957 

Andrew 
Bacon,  Rose 

0-27) 

7-57 

An  Evaluation  of  Selected  Rifle  Sights  Under  Two  Levels 
of  Illumination,  (Unci),  1957 

Pchlmann 

Katchmar 

0-8) 

8-57 

An  Evaluation  of  Tliree  Proposed  Sets  of  Radar  Symbols, 
(Unci),  1957 

Blair 

0-5) 

9-57 

Literature  Review:  Tracking  Control  Medianisms  and 
Displays  (Light  Artlaircraft  Systc'si  Oriented),  (Unci),  1957 

Hicks 

0-24) 

10-57 

Human  Engineering  Problems  of  the  Armored  Personnel 
Carriers  TU3  and  T1 17,  (Unci),  1957 

Bacon 

Cronk,  Rose 

(1-58) 

1-58 

An  Investigation  of  Symbol  Meaning  Combinations  for  use 
in  Radar  Displays,  0Jncl),  1958 

Torre 

Sanders 

0-51 

2-58 

Evaluation  of  Radar  Symbols  for  Target  Identification, 

(Unci),  1958 

Dardano 

Donley 

0-5) 

3-58 

riuman  Eng’ineering  Evaluation  of  the  LaCrosse  Assembly 
Area  and  Launcli  Area,  Task  III  Missile,  launcher  Series 
3000  (U),  (Conf),  1958 

E striae 
Sova 

(1-53) 

4-58 

Dlscrlmb-ability  of  Ai50C  Symbols,  (IJncl),  1958 

l>iirda»iQ 

Stejiiens 

0-5) 

II -3 


Title 

AWhor 

S-58 

M Ewtotion  of  fO  atid  80  ib„  Araniisnkion  Oontalners 
and  necommendatloiis  for  Improved  Package  Design, 

1938 

Hicks 

McCain 

a-22) 

6-33 

Some  Btfeccs  of  tJoJse  on  Human  Behavior,  (Unci),  155-8 

Azrln 

a-35) 

7-3a 

A Dyr  aioic  1 iman  Engineering  F.valuation  of  the  Armored 
Personnel  Corriersj  TA13  - T117,  (Unci),  1958 

Garinther 

Torre 

Tiernan 

Hoizen 

a-58) 

8-S8 

A Human  Engineering  Review  of  Special  Weapons  Stockpile 
to  Target  Sequence  (U),  (Secret  RD),  1958 

Coagletou 

Smith 

Boezinger 

9-58 

Indicamg  (Read-Out)  Tube;  Human  Enginecil  j 

Applications  for  Informational  Displayn,  (Unci),  1958 

Cruse 

(1-7) 

10*58 

An  Amil'j  siis  of  the  Infantry  Assault  Weapon,  Li^t  (LAW) 

TV- 1 Prototype  Rocket  Noi'-e,  (Unci),  1958 

Donley 

Curran 

King 

a'54) 

1-59 

A Human  Engineering  Evaluation  of  the  Dart  Missile  System  - 
The  Range  P'inder  (U),  (Conf),  Feb  1959 

Torre 

Schneider 

'1-59 

A Guide  to  Color  Banding  fe'r  Indicators  (Meters), 

CJncl),  Mar  1959 

Wokoun 

Chaikin 

(I-l) 

3-59 

Irveatigation  of  Natural  Movements  in  Azimuth  and 

Elevation  Lever  Control  Adjustments  for  Horizontal 
and  Vertical  Positions,  (Unci),  Apr  1959 

Lazar 

Williams 

a~i9) 

4-59 

A Human  Engineering  Evaluation  of  Spotting  Rounds  with 
Respect  to  Fire  Direction  Capabilities,  (Unci),  Jon  1959 

Fried 

Ivey 

a- 12) 

5-59 

A l-Iiun'in  Kngineerbig  Evaluation  of  tie  Sergeant  Transport 
and  Loading  Equipment  end  Procedures  (U),  (Conf), 

Juu  1959 

Moler 

Scimeider 

HoLzen 

Foster 

(1-60) 

6-59 

Evaluation  of  Sighting  Devices  for  a Small  Hand-  Held 

Rrcfet  Launcher,  (Unci),  Sep  1959 

Curran 

Gschwind 

a-8) 

Technical  Memoranda 


No. 

Title 

Author 

0 

7-59 

Relationships  of  Intermittent  Noise,  Inter-Signal  Interval 
and  Skin  Conductance  to  Vigilance  Beliavior,  (Unci),  Jul  1959 

Eiardano 

Mower 

a-36) 

0 

8-59 

The  Motivational  Effects  of  Rest  Periods  on  Pe;rformance, 
(Unci),  Aug  1959 

Hicks 

a-41) 

9-59 

A Study  of  the  Effects  of  Continuous  Wave  Jamming  on  the 
Detection  of  Antiaircraft  Operations  Center  Symbols , (Unci) 
Sep  1959 

Fried 

a-8) 

10-59 

An  E\-aluation  of  Mode  Selector  Switch  Arrange;ments, 

(Unci),  Aug  1959 

Wattles 

Weiss 

Holzen 

a- 19) 

11-59 

An  Exploratory  Study  into  the  Effects  of  Low  Blast  Pressure 
on  Behavior  in  Rhesus  Monkeys,  (Unci),  Oct  1959 

Romba 

Martin 

a-28) 

1-60 

A Human  Engineei*lng  Evaluation  of  the  LaCrosse  Missile 
System.  Evaluation  of  Sight  Unit  XM43  and  its  Application 
to  the  LaCrosse  Lightweight  Launcher,  (Unci),  Feb  1960 

Lazar 

Sova 

a-53) 

2-60 

Studies  on  tlie  Kinetic  Depth  Effect  as  a Means  for  Presenting 
Three  Dimensional  Information.  I.  Methodolog>'  and  Selection 
of  Forms  for  Study,  (Unci),  Mar  1960 

Fried 

a-9) 

3-60 

The  Effects  of  Four  Hours  of  Confinement  in  Mobile  APCs 
on  the  Performance  of  Selected  Combat  Relevant  Skills: 

A Pilot  Study,  (Unci),  Mar  1960 

Hicks 

a-28) 

4-60 

An  Evaluation  of  Observer  Errors  in  Spotting  Round  Fire 
Control,  (Unci),  Mar  1960 

Gschwind 

a-12) 

5-60 

A Human  Factors  Evaluation  of  Seven  Digital  Read-Out 
Indicators,  (Unci),  Jul  I960 

Fried 

a-7) 

» 

6-60 

A Human  Factors  Engineering  Evaluation  of  Little  Jolin 
Launchers  XM34  and  XM80,  (Unci),  May  1960 

Pomeroy 

a-54) 

* 

7-('W 

Detection  of  Random  Low-Altitude  jet  Aircraft  by  Ground 
Observers,  (Unci),  Jun  1960 

Wokoun 

(1-15) 

8-60 

Human  Engineering  Evaluation  of  the  M60,  Main  Battle- 
Tank,  (Unci),  Jun  1960 

Foster 

a-62) 

II-5 


Tedjadoul  Morootmdt 


No. 

nae 

Author 

9-60 

The  Effects  of  Missile  Lengths  and  Wel^t  on  Loading 

Time,  (Uhcl),  Jul  1960 

McIntyre 

a-21) 

10-60 

Closed  Circuit  Television  Vehicle  Driving:  I.  A Preliminary 
Investigstlon,  (Unci),  Aug  1960 

Moler 

Brown 

a-8) 

11-60 

Synthetic  Video  as  an  Electronics  Counter -Counter  Measure: 

A Study  of  Pulsated  and  Steady  State  Symbology,  (Unci), 

Aug  1%0 

Fried 

(1-9) 

12-60 

Muzzle  Blast  Measurements  on  Howitzer  105mm,  M2A2B2 
with  Muzzle  Brake  No.  8,  (Unci),  Aug  1960 

Holland 

a-51) 

13-60 

A Human  Factors  Engineering  Evaluation  of  the  LaCrosse 
Missile  System;  Final  Report,  (Unci),  Dec  1960 

Pomeroy 

a-53) 

14- 60 

15- 60 

Not  used 

Not  used 

16-60 

A Human  Factors  Engineering  Evaluation  of  the  SS-11 

Antitank  Guided  Missile,  (Unci),  1960 

McIntyre 

Torre 

a-48) 

17-60 

The  Effects  of  Eight  Hours  Confinement  in  Mobile  Armored 
Personnel  Carriers  on  Selected  Combat  Relevant  Skills: 

Study  n,  (Unci),  Nov  1960 

Hicks 

a-29) 

lB-60 

Studies  on  the  Kinetic  Depth  Effect  as  a Means  for  Presenting 
Tiiree  Dimensional  Information:  II,  Effects  of  Variation  in 
Angle  and  Length  of  a TY'o  Dimensional  Form,  (Unci), 

Dec  1960 

Fried 

a- 10) 

19-60 

A Human  Engineering  Evaluation  of  the  Davy  Crocket 

Graphical  Firing  Scale  (U),  (Conf),  Dec  1960 

Short  Range 
Branch 

a-50) 

1-61 

The  Effects  of  12  Houxs  Confinement  in  Static  Armored 
Personnel  Carriers  on  Selected  Combat  Relevant  Skills: 

Study  III,  (Unci),  Feb  1961 

Hicks 

(1-291 

2-61 

The  Effects  of  12  Hours  Confinement  in  Mobile  Armored 
Personnel  Carriers  on  Selected  Combat  Relevant  Skills; 

Study  IV,  (Unci),  May  1961 

Hicks 

a-29) 

3-61 

A Human  Factors  Engineering  Evaluation  of  the  M73C 

Tank  Machine  Gun,  (Unci),  Jan  1961 

Clai-k 

(1-54) 

U*6 


Tecbnlcai  Memoranda 


No. 

Title 

Author 

4-61 

A Human  Factors  Engineering  Evaluation  of  the  4.2  Mortar, 
T201,  (Unci),  Feb  1961 

Short  Range 
Branch 

a-55) 

5-61 

A Human  Factors  Engineering  Evaluation  of  the  Trailer - 
Mounted  762mm  (Honest  John)  Rocket  Handling  Unit 

XM405A1  (U),  (Conf),  May  1961 

Doherty 

a-51) 

6-61 

A Human  Factors  Engineering  Evaluation  of  the  Pershing 
Weapon  System:  Evaluation  and  Procedure  Analysis  of  the 
FY-59,  Serial  005,  Transporter -Erector  Launcher  and 

Ground  Handling  Equipment  (U),  (Conf),  May  1961 

Sova 

Pomeroy 

Coyne 

(1-57) 

7-61 

A Human  Factors  Engineering  Evaluation  of  the  Pershing 
Weapon  System  Communication  Pack  (AN/TRC-80), 

(Unci),  Sep  1961 

Weiss 

a-58) 

8-61 

Relationships  Between  Galvanic  Skin  Resistance  and  Reaction 
Time  on  Visual  Monitoring  Task,  (Unci),  Jun  1961 

Karsh 

a-22) 

9-61 

The  Effectiveness  of  Various  Spotting  Techniques  In  Fire 
Control:  A Pilot  Study,  (Unci),  Jun  1961 

Glucksberg 

Klein 

a- 12) 

10-61 

Handbook  of  Color  Notation  Systems,  (Unol),  Sep  1961 

Fried 

Gil>son 

a-i) 

11-61 

A Human  Factors  Engineering  Evaluation  of  the  Davy  Crocket 
Graphic  Firing  Scale  FRE -24776  CJ).  (Conf),  Jul  1961 

Short  Range 
Branch 

a-50) 

12-61 

Performance  of  a Pursuit  Tracking  Task  with  Different  Delay 
Times  Inserted  Between  Control  Mechanism  and  Display 
Cursor,  (Unci),  Aug  1961 

V/allach 

a-26) 

13-61 

Not  used 

14-61 

Muzzle  Blast  Measurements  on  Howitzer  155mm  M1A2E3 
with  Muzzle  Brake  No.  8,  (Unci),  Ju!  1961 

Holland 

(1-52) 

15-61 

Not  used 

16-61 

An  Investigation  of  Portability  Principles  for  Two  -Man  Loads 
as  Applied  to  T201  Mortar,  (Unci),  Sep  1961 

Clark,  Torre 
Gschwind  (1-21) 

17-61 

Hie  Propagation  of  Air  Shock  Waves  on  Biophysical  Model, 
(Unci),  Sep  1961 

Romba 

Martin 

a -28) 

18-61 

Not  used 

U-7 


Technical  MemorandA 


No. 

Tiae 

Author 

19-61 

A Pilot  Study  of  Temporary  Threahold  Shifts  Resulting  from 
Exposure  to  -Intensity  Impulse  Noise,  (Unci),  Sep  1961 

Smith 

Goldstone 

a-37) 

20-61 

Muzzle  Blast  Measuri  menta  on  XM-81  Gun  Lauii.cher, 

(Unci),  Dec  1961 

Waugh 

Holland 

a-51) 

21-61 

Not  used 

22-61 

Defc  ign  o'  a Hcturt^  Language  to  identify  Vehici  " Controls: 

I.  General  diod,  H.  Investigation  oi  ipulatU  n Stereotypes, 
(Unci),  Dec  r>  1 

Mudd 

Karsh 

a-6) 

23-61 

The  Effects  of  24  ) 'irs  Confinement  in  Mob  e Ar  no  ed 
Personnel  Carriers  in  Selected  Comb  Rele  ant  S 1;  u 

Stb  ly  V (Uncl^,  Nov  1961 

\ 

Hicks 

(1-29) 

1-62 

Helicopier  Armcment  Program  .Ur  to -Groi  n,  a »v‘ 

Detecra  m and  lden*-ification,  (Unci),  'an  1962 

Moler 

a- 16) 

2-62 

Helicopter  Armament  Program  .f\ii  -i.(  v.  inti  Rangt 

E,  tlmation,  (Uncl)i  Jan  l§v62 

. ildstone 
Oatman 

(1-16) 

3-62 

A Pi  lUminairy  Human  Kngiivjcring  Ev-  lu  ii  ni  of  Heavy 

Mortar  System  Pcrforniance,  (Jncl),  sn  !'i'  j2 

Gsdiwind 

Horley 

(1-56) 

4-62 

/ai  Invt  sligation  Comparing  tlie  Relat  e Effects  of  Tn  Undes 
of  Gun  Cur  ret  Opera!  ion  on  Ti-ackinjt:  •Jrfc'rraanc,  - Stroiy  1, 
(Unci),  A 19().; 

WallacSi 

Klein 

a-25) 

5-62 

m Invcf  ration  Comparing  Uic  'It  iati  Effects  of  IV/o  Modes 
of  Gm  lei  Operation  or  i'ratKi  v P formance  - Study  U, 

(Unci  , pr  1962 

Snyder 

Oatman 

Wallach 

(1-26) 

6-62 

Studies  a the  Fen  eivetl  I'i  .!  t.h  iki  ir  Motion  - 1.  Effects  of 
AjKim.  e DLmensfo;!  on  Thi  .'sliold  docity , (Unci »,  Ap  1962 

Fried 

(I- 10) 

■ -f)2 

Th<  tectt  of  24  Hours  Coiiiinenu. at  in  Mobile  Annored 

Pers  iuiel  Carriers  on  Selected  Combat  Rel  ivan  S<  ills: 
it  F alow  Up,  (Ui  ),  Jui!  b ' 

Hicks 

a -30) 

8-62 

A 1 umaii  Engineering  Evaluation  of  the  ML  1 Mobile  Low 

I iv  r Nuclear  Power  Plant,  (Unci),  Mar  lV'o.2 

McMurrer 

McCahan 

a -56) 

9-62 

c.  i.oadi.'jg  Rate  H valuation  of  a Pivo?  Chr.  ■nl>er  Breech  and  a 
;.i\  102  Howitzer  Breech  (U),  (Gonf)  Ma  1962 

Norlander 

Torre 

(1-52) 

U-! 


Tec4uiical  Memoranda 


No. 

Title 

Author 

10-62 

The  Influence  of  MilUary  Rank  of  Ejqperimenter  on  the 
Conditioning  of  a Verbal  Response,  ^ncl>.  Mar  1962 

Glucksbeig 

Lince 

(1-20) 

11-62 

A Method  for  the  Study  of  Hearing  Loss  and  Recovery  in 
Rhesus  Monkeys,  (Unci),  May  1962 

Martin 

Romba 

Gates 

a-34) 

12-62 

A Human  Factors  Evaluation  of  the  PershJiig  Weapon  System: 
System  Noise  Evaluation  (U),  (Conf),  Apr  1962 

Acoustical 
Rsch  Branch 

a-58) 

13-62 

A Human  Factors  Engineering  Evaluation  of  the  M91,  115mm 
Multiple  Rocket  Launcher,  (Unci),  May  1962 

Norlander 

(1-60) 

14-62 

A Human  Factors  Evaluation  of  foe  Main  Battle  Tank, 
lOSmm  Gun,  M60E1,  (Unci),  May  1962 

Brown 

Dickinson 

a-62) 

15-62 

Design  of  a Picture  Language  to  Iden};ify  Vehicle  Controls: 
in.  A Comparative  Evaluation  of  Selected  Picture  Symbol 
Designs,  (Unci),  A.ug  1962 

Karsh 

Mudd 

(1-6) 

16-62 

Test  of  foe  .30  cal.  Cartridge  XM76  (U),  (Conf),  May  1962 

Donley 

17-62 

A Partial  Review  of  foe  Literature  on  Physiological  Disorders 
Resulting  f,rr>m  foe  Operation  of  Motor  Vehicles,  (Unci),  Aug 
1962 

Lewis 

a-43) 

18-62 

Studies  on  foe  Perceptual  Threshold  for  Motion:  II.  Effects 
of  Induced  Motion  on  Threshold  Velocity,  (Unci),  Oct  1962 

Fried 

(I- 10) 

19-62 

A Human  Factors  Engineering  Evaluation  of  the  NIKE -ZEUS 
Missile  System,  (L'ncl),  Jun  1962 

Surface  to 
Air  Wpns  Br 

a-56) 

20-62 

A Technique  of  Investigating  Tank  Gunner  Tracking  Error, 
(Unci).  Sep  1962 

Meintrye 

a-25) 

21-62 

Superseded  by  HEL  Standard  S-6-66  (see  page  iI-25) 

22-62 

Subjective  Reports  from  Subjects  in  an  Aircraft  Detection 

Study:  A Questiormeire  Analysis,  (Unci),  Avig  1962 

Wokoux. 

(1-15) 

23-62 

Muzzle  Blast  Measurements  on  Howitzer,  10  >mm, 

XM(03Li,  (Unci),  Sep  1962 

Holland 

a-52) 

U-9 


No. 

Title 

Author 

1-63 

Effectiveness  of  the  V-51R  Ear  Plug  with  Impulse  Pressures 
up  to  *1  psi,  (Unci),  Nov  1962 

Jacobsoa 

Dyer 

Marone 

a ”40) 

2-63 

Gunner  Tracking  Behavior  as  a Function  of  Three  Different 
Control  Systems,  (Unci),  Tan  1963 

Gachwino 

(1-25) 

3-63 

Response  Latencies  in  the  Rhesus  Monkey  as  a Function  of 
Tone  Intensity,  (Unci),  Feb  1963 

Gates 

Romba 

Martin 

a-39) 

4-63 

Acoustical  Evaluations  of  the  Sergeant  Missile  System: 

45-kw.  Generator  and  Proposed  Headsets,  (Unci),  Mar  1963 

Garlnther 
kahl,  Sova 

(1-60) 

5-63 

Rotary  Pursuit  Tracking  with  Divided  Attention  to  Cutaneous , 
Visual,  and  Auditory  Signals,  (Unci),  Mar  1963 

Glucksberg 

a-26) 

6-63 

A Method  for  Increasing  Efficiency  of  Dial  Check- Reading 
(Unci),  Mar  1963 

Dashevsky 

Glucksberg 

a-3) 

7-63 

The  Effects  of  Repeated  Confinement  on  the  Performance 
of  Men  in  a Hot -Wet  Climate,  (Unci),  Jan  1963 

Hicks 

a-30) 

8-63 

Recommended  Paint  Qiaracteristlcs  for  Van  Interiors:  Hue, 
Brightness,  and  Saturation,  (Unci),  Jul  1963 

Wokoun 

a-1) 

9-63 

Ability  of  Shooters  to  Gauge  IVo- Round  Bursts  from  the 

AR15  Rifle.  (Unci),  Jul  1963 

Torre 

a-48) 

10-63 

Not  used 

11-63 

Human  Factors  Affecting  Rifle  Accuracy  in  Automatic  and 
Semiautomatic  Fire  (U),  (Conf),  May  1963 

Torre 

a-61) 

12-63 

A Human  Factors  Evaluation  of  the  Mauler  Weapon  System: 
System  Noise  Evaluation  (U),  (Conf),  Jun  1963 

Garintiier 

a-35) 

13-63 

An  Evaluation  Technique  and  Feasibility  Study  of  Shock  and 
Vibration  Pr-otcction  for  an  Experimental  Driver’s  Seat  in  tlr-j 

8 -Ton,  4x4  Cargo  Truck,  XM520E1,  (Unci),  jun  1963 

K'Jig 

Lea 

a-49) 

14-63 

Human  Factors  Evaluation  of  the  Carrier,  Command  Post, 
Light,  Tracked  XM577:  Sysstein  vise  Evaluation,  (Unci), 

Tan  1963 

Garmther 

l.X>n,lcy 

(1-49) 

15-63 

Auditory  L,ocali2;ation  of  a Heiicopite'-'  - - From  Groujid 

Position,  (Unci),  Jul  1963 

Bauer 

tt-lS) 

Il~i0 


Technical  Memoranda 


No. 

Title 

Audior 

16-63 

Vigilance  with  Background  Music,  (Unci),  Aug  1963 

Wokoun 

a-32) 

17-63 

Combining  Check-Reading  Accuracy  and  Quantitative 
Information  in  a Space-Saving  Ehsplay,  (Unci),  Sep  1963 

Dashevsky 

Oatman 

a-4) 

18-63 

Platoon  Weapons  Preference:  A Questionnaire  Study. 
Psychological  Weapons  Study  I,  (Unci),  Nov  1963 

Lauj^ery 

Bauer 

a-64) 

19-63 

A Human  Engineering  Evaluation  of  the  ML-1  and  ML-IA 
Mobile  Low  Power  Nuclear  Power  Plant,  (Unci),  Oct  1963 

Sova 

McCahan 

Dewey 

a-57) 

1-64  The  Human  Tliermal  Environment  in  a Wet  Tixipical  A.rea 


(Operation  Swamp  Fox  U),  (Unci),  Jan  1964 

Woodward 

a-42) 

2-64 

Physiological  Responses  of  Men  to  Wet  Tropical  Environmental 
Conditions  (Operation  Swamp  Fox  11),  (Unci),  Jan  1964 

Wi'odward 

a-43) 

3-64 

Hearing  Loss  in  the  Rhesus  Monkey  after  Repeated  Exposures 
to  Identical  Noises,  (Unci),  Jan  1964 

Rom^ja 

Gates 

(1-34) 

4-64 

Development  of  a Rocket-Blast  Simulator;  Design  and 

Test,  (Unci),  Feb  1964 

Spellman 

(1-59) 

5-64 

Gunners'  Aiming  Errors  in  Antitank  Weapons  (U) 

(Secret),  Feb  1964 

Gschwind 

(1-48) 

6-64 

Effects  of  Rifle  Configuration  on  Quick -Fire  Accuracy  (U) 
(Conf),  Mar  1964 

Kramer 

Torre 

(1-61) 

7-64 

Human  Factors  Evaluation  of  the  Stoner  63  Assault 

Rifle  (U),  (Conf),  Apr  1964 

Torre 

Kramer 

Krogh 

Waldhour 

(1-61) 

8-64 

Dynamic  Pressure  and  Tliermal  Hazards  of  Shouldex  -Fired 
Long-Burning  Rockets,  (Unci)  ’ n 1964 

Gschwind 

0-60) 

9-64 

Weapons  Iheference  hi  Soutli  Viet  Nam  (U),  (Conf),  Jun  1964 

Keyser 

(1-64) 

10-64 

Check -Reading  Accuracy  as  a Finiction  of  an  Extended - 
Pointer  Dial  Display,  (Unci),  Jul  1964 

Oatman 

0-4) 

Technicid  Memoranda 


No. 

Title 

Autlior 

11-64 

The  Effects  of  Repeated  Confinement  on  the  Performance 
of  Men  in  a Temperate  Environment,  (Unci),  Aug  1964 

Hicks 

(1-30) 

12-64 

The  V'Olof;  Some  Action  Considerations  A Prelimlnar> 
Report.  Psychological  Weapons  Study  in (U),  (Conf),  Dec  1964 

Bauer 

Weisz 

(1-64) 

13-64 

Missioiis  Analysis  for  OV-1  Mohawk  Aircraft, 

(For  Official  Use  Only),  Nov  1964 

Cassatt 

(1-55) 

14-64 

Radar  Symbology;  A Literature  Review,  (Unci),  Sep  1964 

Honigfeld 

a-6) 

15-64 

Preliminary  Studies  of  the  Impulse-Noise  Effects  on 

Human  Hearing  (Project  HUMIN),  (Unci),  Dt,'c  1964 

Hodge,  Gates 
Soderholm 

Helm 

Blackmer  (1-37) 

16-64 

Tie  Effects  of  Confinement  on  the  Perforiitance  of  Comivut 
Relevant  Skills:  Summary  Report,  (Unci),  Dec  1964 

Hicks 

(1-30) 

1-65 

Auditory  and  Ac;oustical  Evaluation  of  Several  Shoulder 

Rifles,  (Unci),  Jan  1965 

Gar.iE.ther 

Kiyter 

(1-59) 

2-65 

Check -Reading  Accurr.cy  as  a F'uiiction  of  Dial  Alignment 
in  an  Extended-Ajint>..  Dial  Display,  (Unci),  Feb  1965 

( latmaii 

a -4) 

3-65 

Reliability  of  Teivi{x>rar''  Threshold  Shifts  Caused  by 

Repeated  Iniixilse -Noise  Ex;x)sure.;,  (UncU,  Feb  1965 

Hod,ge 

McCommons 
Blackmer  (1-37) 

4-65 

Auditory  Localization  of  Noises,  (Unci),  Jan  1965 

Btiuer 

Blackmer 

a-35) 

5-65 

Acoustical  Evaluation  of  die  LANCF  Missiie  System, 

(Unci),  May  1956 

Morelimd 

(I -53) 

6-65 

Chet;!:. -Reading  Accvnacy:  Aligned  Dials  vs.  l-lxtendeti- 
Polntcr  Dials,  (Unci),  May  1965 

Oatman 

0-4) 

7-65 

Cross  Coiiatry  Speed  and  Driver  Vihrutioual  L-uvirunuieut 
of  th,  M60  Main  Battle  Tank,  (LhicI),  Jul  1965 

Fernstrotn 

t.l.scliw.;‘id 

(1  6,i) 

8-65 

Human  Facte  .vs  Evaluation  of  'Uire't--  SPIW  Prottitypxv 

Weujxnis  (U),  (Conf),  Aug  i )t>4 

,K  ramt.'  i' 

(1-6!) 

Technica!  Menioraada 


No. 

Title 

Author 

9-65 

Target  Etetectioa  Using  Black-and -White  Television. 

Study  I:  The  Effects  of  Resolution  Degradation  on  Target 
Detection,  (Unci),  ]ul  1965 

Oatman 

a- 13) 

10-65 

Target  Detection  Using  BiacJc-and -White  Television. 

Study  II:  Degraded  Resolution  and  1‘arget -Detection 
Probability,  (Unci),  Jui  1965 

Oatman 

a- 13) 

11-65 

Transducer  Techniques  for  Measuring  the  Effect  of 
Small-Arms'  Noise  on  hearing,  (Unci),  Jul  1965 

Garinther 

Moreland 

a-40) 

12-65 

Target  Detection  Using  Black -and -White  Television. 

Shidy  ni:  Target  Detection  as  a Function  of  Display 
Degradation,  (Unci),  Sep  1965 

Oatman 

a- 14) 

13-65 

Lighting  Small-Shelter  Interiors:  Criteria  and  an  Example, 
(Unci),  Aug  1965 

Kurtz 

a-32) 

14-65 

Group  Behavior  in  Prolonged  Confinement:  Review  and 
Annotated  Bibliography,  (Unci),  Oct  1965 

Honigfeld 

a-31) 

15-65 

Control-Cab  Design  for  ML-IA  Nuclear  Power  Plant: 

Human  Engineering  Considerations,  (Unci),  Oct  19o5 

Sova 

a-57) 

16-65 

Middle -Ear  Muscle  Effects  on  Low -Intensity  Sounds, 

(Unci),  Nov  1965 

Price 

a-40) 

1-66 

A Field  Survey  of  Air-to-Ground  Target -Detection 

Problems,  (Unci),  Jan  1066 

» licks 
Moler 

a- 16) 

2-66 

Acquiring  and  Relocating  Targets  from  a Helicopter; 

A Preliminary  Investigation,  (Unci),  Jan  1966 

Monty,  Hicks 

Moler  (1-17) 

3-66 

Rirthei'  Studies  ’iie  Reliabilifv  of  Temjxirary  Tlireshold 
Shift  fi'om  Impulse  Noise  Exjxisure,  (Unci),  Apr  1966 

Hodge 

McCommons  0*38) 

4 -66 

Noise  (-ocali/.utlon  \fter  i iniiateral  Attenuation, 

(Unci),  Apr  1966 

Bauer 

Is4atuzsa 

IJlackmer 
Glucksberg  (1-35) 

5-66 

The  Effects  of  Stress  on  the  Performance  of  Riflemen  (U), 
(CAUif),  May  1966 

Torre 

Kramer 

a-42) 

n 13 


Tech-tdcaJ  Memoraaida 


No. 

Title 

r'Uthor 

6 <66 

Human  Factors  Evaluation  of  TarJc  Driving  from  a 

Ti.  rret  Position  (U),  (Conf),  May  1966 

Horley 

Eckles 

Krogh 

a-45) 

7-66 

An  Analytical  Methodology  for  Estimating  Crew 

Composition  of  a Two -Man  Army  Aerial  Vehicle, 

(Unci),  Jun  1966 

Famiglietti 

Morelaral 

Sullivan 

a-47) 

8-66 

Gunner  Aiming  Errors  with  the  MAC  and  DC  Medium 

Antitank  Weapon  Systems  (U),  (Conf),  Aug  1966 

Gschv/ind 

a-48) 

9-66 

Experiments  on  Central  Factors  in  Auditory  Fatigue, 

(Unci),  Sep  19o6 

Price 

Oatmaj.i 

C-34) 

10-66 

Acoustical  Considerations  for  a Silent  W'eapon  System: 

An  Exploratory  Study  (U),  (Conf),  Oct  1966 

Garinther 

Moreland 

(1-35) 

11-66 

Human  Factors  Analysis  of  Rear-Vision  Mirrors  for 

Motor  Vehicles,  (Unci),  Oct  1966 

Pettit 

a-43) 

12-66 

Paced  Rehearsal  in  Sequential  Short-Term  Memory, 

(Unci),  Nov  1966 

Monty,  Karsh 

Taub  a -22) 

1-67 

Indicants  oi  Respoiisc  Streiigtl'  Hierarchies  in  Continued 

Word  Association,  (Unci),  Jan  '.967 

Andreas 

a -20) 

2-67 

ReUiibillty  of  Tenqxjrary  Threshold  Shift  from  linpulso- 
N Ise  Exposure,  (Unci),  Jan  1967 

Hodge 

McComruons  (1-38) 

3-67 

Stiinulus  Cliaracteristics  and  Spiaiial  Encoding  in  Sequential 
Short-Term  Memory,  (Unci),  Feb  1967 

Monty,  Fisher 
Karsh  (1-23) 

4-67 

Stability  of  Res{x>nse  Strengtli  Hierarchies  in  Continued 

Word  Associaticn,  (Unci),  Feb  1967 

Andrea u 
Mills 

a -20) 

5-67 

Keeping  Track  of  Sequential  Events:  Irrelevant  Information 
and  Pazed  Reliearsal,  (Unci),  Mar  1967 

Monty,  Kar; 
Taub 

sh 

a -23) 

6-67 

Keepiing  Track  of  Sequential  Events:  Effi'cts  of  Stimulus 
On-Time  and  Interstimuius  Off-Time,  (Unci),  Mar  )9( 

Taub,  Monty 
Iniugiiery  (1-23) 

7-67 

Target  D(’tection:  A Comi<.>rison  Study  ol  Several  VivSion 
Systems  Mounted  in  Stutionai  v aii'i  Mr:ving  TauKS  (U), 

(Conf)!  Mar  1967 

Hurley 

Eckles 

Dax 

(1-14) 

ll  - 14 


Technical  Memoranda 


No, 

Title 

Author 

8-67 

Some  Human  Factors  Considerations  in  Loading  Heavy 
Ammunition  (U),  (Conf),  Mar  J967 

Dickinson 

Ganem 

Torre 

a-21) 

9-67 

Accuracy  Investigation  of  Armored  Personnel  Carrier 
Armament  (LJ),  (Conf),  Apr  1967 

Gschwind 

a-^9) 

JO-67 

Grcjwth  of  Temjwrary  Threshold  Shift  from  Impulse  Noise: 

A Methodological  Study,  (Unci),  May  1967 

Hodge 

McCommous 

a-38) 

11-67 

Sequential  Memory:  Keeping  Track  Performance  as  a 

Function  of  Information  Exposure  Time  and  Interstlmulus 
Noise,  (Unci),  May  1967 

Glucksberg 

Karsh 

Monty 

a-23) 

12-67 

A Beliavioral  Study  of  the  Sound-JJhadow  Effect  in  Imptilse 
Noise,  (Unci),  Jul  1%7 

Hodge 

McCommuns 

a-39) 

13-67 

Criteria  for  Assessing  Hearing  Damage  Risk  from  InijXilse- 
Noise  Exposure,  (Unci),  Aug  1967 

Coles 

Garinther 

Hodge,  Rice  (1-39) 

14-67 

A Preliminary  Study  of  Some  Variables  Affecting  Pulsed - 
Tone  flekesy  Ibresholds,  (Unci),  Aug  1967 

McCommons 

Hodge 

0-3) 

15-67 

Pacing  of  Rehearsal  in  Sequential  Short-Term  Memory, 

(Unci),  Aug  1967 

Monty,  Karsh 

Taub  (1-24) 

16-67 

Brief  Visual  Memory  as  a Fiuictioa  of  Visual  and  Acoustic 
Confusabibty,  (Unci),  Aug  1967 

Glucksberg 

Fisher 

Monty 

a-24) 

17-67 

Night  Sights  (U),  (Cknif),  Oct  1967 

Kramer 

a-io;7 

1-68 

E£fcc':s  of  Music  on  Work  Performance,  (Unci),  Jan  1968 

Wokoun 

0-32) 

2-63 

Attenuation  Provider!  by  Fingers,  Palms,  Tragi,  and 

V51R  Ear  Plugs,  (Unci),  Jan  1968 

Holland 

0-41) 

3-68 

Human  Limitations  of  Line  of  Slglit  Missiles  Durbig 

Llmiteo  Visibility,  (Unc.l),  Jan  1968 

Ec-kles,  Garry 

Mullen  (I- 13) 

4-68 

Panti  L;’yout  foi  Rectilinear  Instruments,  (Unci),  Ja.i  1968 

Bauer 

Cassatt 

Corona 

Warliurst 

0-7) 

Tectmical  Memoranda 


No. 

Title 

Author 

5-68 

Radar  Symbology  Studies  Leading  to  Standardization, 

OJnci),  Feb  1968 

Davis 

a -6) 

6-68 

Army  Aircraft  Voice  Warning  System  Study,  (Unci), 

Feb  1968 

Brown 

Bertone 

Obermayer 

a-47) 

7-68 

Role  of  Tonal  Relevance  in  Auditory  Fatigue, 

(Unci),  Apr  1968 

Oatman 

Price 

(1-15) 

8-68 

Accuracy  and  Rate  of  Fire  for  Single-Shot  and  Semi- 
automatic Gienade  Launchers  (U),  (Conf),  Jui  1968 

Kramer 

a-50) 

9-68 

Work  Performance  with  Music:  Instrumentation  and 
Frequency  Response,  (Unci),  Jul  1968 

W'okoun 

a-33) 

10-68 

Q:ronic  Free  Operant  Avoidance  as  a Psychological 

Stress:  A Re-evaluation,  (Unci),  Sep  1968 

Levine 

Gordon 

Johnson 

Rose 

a-42) 

n-68 

Absolute  Judginents  in  Speeded  Tasks:  Quantificatioi.  of  the 
Trade-off  Bet./ee:i  Speed  and  Accuracy,  (Unci),  Sep  i968 

Pachella 

Fislier 

Karsh 

a- 17) 

12-68 

Night  Fiigiit  Vision.  I.  Research  Problems  and  Metliods, 
(Unci),  Oct  1968 

Bauer 

a-i3) 

13-68 

Night  Flight  Vision.  11.  Psychojiliysjcal  Comparisons  of 

Three  Colors,  (Unci),  Oct  1968 

Bauer 

(1-33) 

14-68 

Spatial  Encoding  Strategies  lu  Sc'quential  Short  -Term 

Memory,  (Unci),  Oct  1968 

Monty 

<I-24) 

15-68 

The  Effects  of  Attention  on  Auditory  Evoked  Potentials, 

(Unci),  Oct  1968 

Oatman 

a-36) 

16-08 

Order  of  Recall  hi  Sliort-Term  Memory,  (Unci).  Nov  1968 

Taub 

Monty 

a -24) 

17-68 

Pattern  Identification  by  Man  and  Machhie,  (Unci), 

Dec  l%8 

Conlerence 

Procetxiings 

(Ml) 

U-16 


T3CHNICAL  NOTES 


No. 

Title 

Author 

1-60 

A Human  Engineering  Evaluation  of  the  XM70  Weapon  System  (U), 
(Conf) 

Torre 

2-60 

Feasibility  of  Emplacing  the  XM70  by  Free  Dropping,  (Unci), 

Cict  1960 

Torre 

1-61 

Human  Factors  Evaluation  of  the  Pershing  Missile;  Near -Field 

Noise  Pershing  Primary  Power  Pack,  tunci;,  FeL  1761 

Donley 

2-61 

A Human  Factors  Evaluation  of  the  Infantry'  Assault  Weapon, 

Light  (LAW);  Rocket  Grenade  66min,  XM-72,  A Study  of  the  Effect 
of  Trigger  Pull  on  the  Accuracy  of  the  LAW  Weapon  (U),  (Conf), 

Mar  1961 

Short 

Range 

Branch 

3-61 

A Preliminary  Sbidy  of  Slant  Range  Estimation  for  Obser  /ers  on 
Elevated  Platforms,  (Unci),  Apr  1961 

Fried 

4-61 

The  Plastic  Depth  Effect,  (Unci),  Oct  1961 

Porter 

Delaney 

5-61 

Monitoring  Performance  Under  Threat  of  Electric  Shock 

Punishment,  (Unci),  Oct  1961 

Glucksberg 

Karsh 

6-61 

Human  Engineering  Evaluati'un  of  die  Sergeant  Computer  Data 
Insertion  (U),  (Conf),  Dec  1961 

Jacobson 

1-62 

ITie  Effects  of  Increasing  Magnification  on  Monocular  Depth 
Perception,  (Unci),  Jan  1962 

Wallach 

Klein 

2-62 

The  Tank  User,  (Unci),  Feb  1962 

Lewis 

Maffia 

3-62 

Interior  Noise  Evaluation  of  Uie  T-ii4  Armortxl  Comm.vnd  and 
Reconnaissance  Vehicle,  (Unci),  Apr  1962 

Garindier 

4-62 

Review  of  Human  Factors  Studies  of  M 1 13  and  a New  ConcejW 
Armored  Squad  Carrier,  (Unci),  Jun  1962 

Corona 

11-17 


TtscliOical  Nates 


Nou  Title 

5 A Prellmiaary  Report  oil  Muzzle  Blust  Mcasuretnente  on  Howitzer, 

105mm,  XMJ.0.i,  (Unci),  Apr  1962 

6- 6?.  A Preliminary  Report  on  Gunner  Tracking  Bfihavior,  (Unci),  Dec  1962 

7- 62  FreUir.ifi.-v.vy  Study  on  Tank  Commander’s  Seat  Asst  mbly  for 

MSOHl  Tonk,  (Unci),  Aug  1962 

8- 62  A Human  rSngineering  Evaluation  of  a KFZ-Werk  ECRUBE-WER.DAN 

Haat  Gernian  Truck,  4x2,  H6,  (UncJ),  Aag  1962 

9~62  Preliminary  Review  of  U.  S,  and  Foreign  Exjaigns  for  Tank  D.river 
Seats,  (Unci),  Sep  1962 

10- 62  Not  used 

11- 62  An  Engineering  F'easlbllity  Study  of  an  Automated  Control  System 

for  Audiometric  Training  and  Testing  of  Rhesus  Monkeys,  (Unci), 

Aug  1962 


1- 63  Firing  Shock  Effect  on  Gunners  In  a Lightweij^it  Armored  Vehicle, 

(Unci),  Jan  1963 

2- 63  Summary  of  Firings  Conducted  witli  the  AR15  (U),  (Conf),  Jan  1963 

3- 63  Measurement  of  Peak  Sound -Pres sure  Levels  Developed  by  AH  15 

and  M14  Rifle  Bullets  in  Flight,  (Unci),  Jan  1963 

4- 63  A Preliminary  Comparison  of  Rangt;  Estimation  Using  Black  and 

White  Television  and  the  Unaided  Eye,  (Unci),  Jan  19o3 

5- 63  Viscous -Damping  Mechanisms  as  Applie«J  to  4-lnch  Rocket  Lvauncher 

Mount,  (Unci),  Feb  1963 

6- 63  Not  used 

7- 63  A Comparison  of  Telescopic -Sigtu  Accuracy  a.s  a Function  of 

Magnification  and  'rime  to  Fire,  (Unci),  Apr  1%3 

8- 63  Target  Detection  an  a Function  of  Ey(X)su.re  Hme  and  Di.splay  Modt', 

(Unci),  Oct  i963 

9- 63  Human  Factors  Re.search  on  Aire rait  A rmaiiiciu,  (Unci):  Nov  1963 


a - 18 


Author 

Holland 

Gschwind 

Dickinson 
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